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-  RECOMMENDATIONS  FOR  USING  TRAINING  MODULES  . 

The  following  pages  list  modules  and  their  corresponding  numbers  for  t^is 
particular  apprenticeship  trade.    As  related  training  classroom  hours 
vary  for  different  reasons,  throughout  the  state ,^  we  recommend  that 
the^ individual  apprenticeship  committees  divide  the  total  packets  to  - 
fit  their  individual  class  schedules. 

There  are' over  130  modules  available.    Apprentices  can  complete  the  . 
whole  set  by  the  end  of  their  indentur.ed  apprenticeskilps .  Some 
apprentices  may  already  have  knowledge  and  skills  thal^  are  covered 
in  particular   modules.    In  those  cases,  perhaps  credit  could  be 
grantedfor  those  subjects,  allowing,  apprentcies  to  advance  to  the 
remaining  modules.  ^ 

*  m 

•We  sugge-st  the' the  apprentiteship  instructors  assign  the  modules  in 
numerical  ord^  to  make  this  learning  tool  most  effective.       <.  _ 

\ 

•  '  \     '  '      '  •        ■  - 
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THEORY.  OF  DIODES 
/  ■ 


Goal:  , 


The  apprentice  will  be  able^  to 
describe  the  thjory  of  diodes  ^ 
and  explain  their  applications./ 


\ 
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Performance  Indicators: 


1.  "  Explain  the  theory  of  semi-conductors. 

2.  Expj^ain  materials  u§ed  in  semi^-conductors., 

3.  Explain  the  4)rocess  :pf  ^Moping''  and  i^s 
purpose  in  the  manufacture  of  diodes.* 

A.    Explain  NP  junction  diodes. 

5.  'Explain  the  'Mepletipn  region"  of  an  - 

NR,  diode  and  i^s  effect  on  current  flow. 

6.  Identify  anode  and  catnode^ends  of  a 
diode  from  symbols  axid  determipe  if 
it  is  forv^rd  or  reversed  biased.  ^ 

7.  Explian  di^de  ratings*  , 

8..  "Identify  var.ious  types  of  diodes 
by  feymbols.  # 
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Guide 


Read  the  performance  indicators  on  the  previous  page  to  see  what  is  expected  of 
you  to  successfully  complete  this  package.  ^  ^  ' 

Stiidy  the  introduction  and  information  sheets^'and  diagrams.- 
Complete  the  job  sheet. 

Complete  the  self  assessment.  '  '  .  . 


Check  self  assessment  against  the  answer  sheet.  .. 

Complete-, post  assessment.  •  :  , 

Have  instructor  check  completed  post, tests  and  score  results 
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Some  itfaterial s  are  good  conductors  of  electricity.    Other  material s  serve  as 
insulators.    There  are  also  materials  in  between  conductors  and  insulators  that 
conduct  electricity  only  undejr  certain  conditions.    Such  materials  as  germanium 
.and  silicon  have  this  in-betwe6n  property  and  v/.ith  certain  treatments  become' semi- 
conductors.   Semi-conductor  materials  are  used  to  manufacture  solid  sta-te 
electronic  components.  '  . 

Diodes,  transistors,  and  integrated  circui^ts  inake  up  the  fami^  of  electronic 
components*  known  as  solid  state /devices .    With  special  properties  that' allow  them 
to  be  either  a  conductor  or  insulator,  the  semi-conductors  function  as  a  type  of 
switch  within 'the  circuit.  •        >        '  ,  .  , 

The  semi-conductors  have  moy^ed  us  beyond  the  age  of  vacuum  tubes  and  have  created  ^ 
a.  technological  .revolution  in  the  field  of  electronics.  '   •  ' 

« 

This'  package 'expla1r>s  th?  theory  and  applications  of  one  solid,  state  device-- 
-the-  diode,  •  . 
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Information 


Semi-conductors  behave  differently  than  conductors/'  UnTi>e  x-onductors ,  the  semi- 
conduct;ors  do  aot  allow  current  to  flow  easily,  il'nder  the' proper- conditions,  the 
semi -conductor  can 'become  an  insulator.         %  •    ^  o 

Two  materials  are  used  in  the  manufacture  of  semi-conductors:    silicon  and 
germanium.    Tjiese  materials  are  used  to  make idiocies.,  transistors  and  integratecf 
circuits*    The  majority  of  senti -conductors  are  made  with  silicon.    At  room  temperature, 
silicon  is  an  insulator.    As  •temperature  is  incf^aseci,  pure  sil icon^Jificomes  a 
Conductor. 

Semi-conductors  can  be  made  into  more  efficient  conductors  of  elecj;ricity  by  adding  * 
impurities  to  the  silicon  material*    The  process  of  add.^ng  impurities  to  silicon 
crystals  is  referred  to- as  '"dopfng"'"    If  materials  such  as  arsenic,  phosphorus  or 
antimony  are  used  to  "dope"  the  silicon,,  a 'negative  type  (N-type)  materials  is 
formed.    N-type  semi-conductors  have  one  extra  electron.    Semi-conductors  formed 
from  "doping"  with  aluminum  gal  1  ium^borqn  or  indium  becori^e  positive  typ^  (P-type)  ; 
materials  that  are  shortcfwnged  in  the  number  of  electrgns.    Tkis*  shortage  .of  one 
electron  makes  a^weak  bond  and  electrons  *are  taken  from  nearby  bonds.    This  cons^tant 
moving  of  electrons  fi^om  bond  to  bond  becomes  the  carrier  of  electrical  current.  * 
Diagrams'^  of  electron  movement  through  N^tind*  P.  type  semi-conductor  materials  are 
shown  'below. I  .  •     .  .  ' 


n  — 


1, 


N-type  m^erials: 
electrons  f(-)  are  attracted 
toward  positive  power 
sour'ce* 


P-type  materials: 
holes  (+)  are  attracted 
tov/ard  negative  power 
source.      '     , • 
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A  PN  junction  diode  contains  both  P-type  ant)  N-type  materials.    Cihere  .the  P  And  .  • 
N  iTifiteriaTs  fneet  is  called  the  "depletion  region"  pf  a  diode.    When  voltage  is 
applied  to  the  diode  the  "depletion  region"  oecomes" a-'- semi-conductor.    When  PN 

P'e  is  connected  to  a  battery  with  negative  to  negative  and  positive  to,  positive, 
depletion  region  is  reduced  in'Size.    This  Reduction  in  size  is  due  to  the  « 
electrons  and  holes  rushinig  i^ntcthe  depletion  region 'because  like  charge^^repel 
each  other.    As  the  size  of  the  depletion  region  is  reduced,  electrons  can  fl(Jw 
across  the  junotioh.    This  method  is  known  as  "forward  bias"..    If  the  positive  pole 
of  the  battery  is  attached  to  ^e  N.matefial  of  the  S^de  and  negative  is  connected* 
to  positive,  unlike  charges  will  attract  and  increase  the  size  of  the' depletion 
region.  .This  enlarged  depletion  region  serves  to  block  -the  flow  of  current.  When 
'connected  in  a  positive-negative  and  negative-positive  method,  it  is  termed  "reverse 
bias".    In  spite  of  the  blocking  effect,  small  amounts  of  cutrrent  will  flow  in  a 
reverse  biased  junction.    This  is  called  "lea]<age  current".'  The  effect  of  forward 
••and  reverse  biasing  on  the  depletion  region  is  shown  in  the  following  diagrams:  ' 


FORWARD  BIASING: 

Like  charges  repel  and  depletion 
becomes  najprow. 
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REVERSE  Bfi\SING: 
Unlike  charges  attract  and 
depletion  reqiojl  becomes  wider, 


A  diode  is  divided  inte  two  sections.    The  triangular  section  is  "the  anode  and 
is  made  of  P-type  material.    The  bar.  section  o'f  the  diode  is  called  the  cathode 
and  is  made  of  N-type  material.    See  the  schematic  symbol  of  a  diode: 
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^Jhen  a  'diode  is  shown  ip  a  scj^matic  as: 


the  diode  is  connected  in  for;yvard  bias.-  A  reverse  biased  diode  will  be  shown  in  a 
schematic  as:  ' 


Diodes  come  in'many  different  sizes  and  shapes.    Each  diode  is  marked  to  show  which 
end  is  the  cathode.    A  silver  band  or  +  sign  tells  the  technician  thatMt  js  the 
cathode  end  of  the  diode.    If  the  cathode  is  not  well  marked,  an  ohmmeter  can  be 
used  to  identify  it.^  Some  typical  diode  markings  are  shown  below:. 


< 


Diode  ratings  are  important  to  the' technician, 
specific  rating  such  as: 

Forward  voltagfe  (V/e)*  , 
Reverse  volta'ge  (V/f) 
Forward  current  (I^) 
•  Reverse' current 
Reverse  breakdown  voftage  (Vwa) 
Reverse  recovery  time  {\^^,^) 
Power  dissipation  (P) 


Each  manufactured  diode  has  a 
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Each  diode  rating  tells  a  technician  the  characteristics  of  the  diode  and  where 
it  can  be  used  in  electronic  circuits. 

Diodes  function  as  switches  as  the  depletion  region  is  reduced  or  enlarged. 
For  this  reason';  diodes -are  used  to  convert  AC  waveform  into  pulsating  DC. 
Diodes  can  also. be  used  as  a  regulator  by  holding  voltage  constant  in  the 'forward 
bias.    This  process  is  called  "clamping".    Other  uses  of  diodes  a re'To  remove  high- 
frequency  modulation  from  radio  transmitters.  .  . 

Normal  rectifying  diodes  oT^erate  in  a  forward  bias.    Zener  diodes  are  made  to  operate 
in  a  reverse  bias.    Zener  diodes  ar*e  made  by  heavy '.doping,  of  the  silicon  materials. 
The  symbol  for  a  Zener  diode  is:  . 


Zener  diodes  can  be  used  as  voltage  regulators.    They  are  numbered  so  that  their 
ratings-can  be  checked  against  a  semi-conductor  manual.    Numbers  begin  with  IN, 
i.e.  IN  1725. 

Another  special  diode  is  the  varicap  diode  or  varactor.    These  diodes  are  variable 
capacitors  'that  are  dependent  on  reverse  bias  voltage.    Varicap  diodes  are  for  high 
frequency  applications  suqh  as  automatic  frequency  control  devices,  bandpass  filters, 
FM  modulators,  f^F  circuits  and  tuners.    The"  symbol  for  the  varicap  diode  is: 


Light  emitting  diodes  (LED)  give  off  light  when -properly  biased.    These  special 
diodes  are  used  very  heavily  in  the  computer  industry  and  in  TV  channel  ^electors 
i^nd  sound  meters.    LED's  must  be  used  with  current-1  imiti wg  resistors  or  else  the 
LED  will       destroyed.    As  resistance  is  increased,  the  light  or  an  LED  becomes 
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dimmer.    The  symbol  for  an  LED  is 


erIc  .. 


16- 


INSTRUCTIONAL  LEARNING  SYSTEMS 


A^ignmEnt 


AFTER  READING  INFORMATION  SHEETS: 
•   Complete  se,lf  asstessment.  ■ 


Check  self  assessment. with  answer  sheet. 

♦  *  • 

If  you  Jai!  to^give  correct  answers  to  less  than  8  of  the  10  questions  on  Ibe 
self  assessment,  read  Chapter  28  of  the  Introduction  to  Electronics  by  Crozler, 
Breton  Publishers.      -  '  ,  ^'  , 

Complete  the  job  sheet  on  Identifying  d1od€  leads. 

Ask  instructor  for  post  assessment,  ^     ^  ^ 

Have  Instructor  check  post  assessment  answers. 

•.     .  .  -  •  V  ' 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


i 


4 


Job  Sheet 


IDENTIFY  THE  CATHODE  EJ^p  OF  A  DIOOE  USING  A  VOM: 

1.  P\agG_meter  on  BXlOO  ohm  range,. 

2.  Measure  resistance  of  the  .•diode  • 


3.  Reverse  the  diode  and  measure  other  way, 

4.  The  lower  of  two  resistance^  indicate  that  diode  is  conducting, 

5.  If  electricity  is  moving  from  negative  teriij^nal  of  VOfI  to  diode  terminal, 
that  end  is  the  cathocfe,  '  *  . 


ERIC 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Self  ; 

Assessment 


1.    Oel^'  ne  semi -conductor, 


2.  Describe  the  "doping  process", 

3.  Describe  the  N  type  and  P  type  sections  of^a  semi-conductor.     <  - 

4.  Describe  how  a  dip,de  worRs  when  forward  biased  (Use  skftch).  i 

k  *  ■  » 

5.  Describe  how  a  diode  WC/rks  when  reverse  biased.    (Use  sketch). 

7 

'I 

6.  Identify  the.  diodes  jTepresented  by  the  following  symbols": 


w  1  — 


►j-^ — 


7.    Explain  the  "depletion  region"  of  a  diode  and  how  it  is  affected  by  forward 
and  reverse  biasi ng. 


•8.    Label  tF!e  two   ends  of  the  following  diodes 


9.    Explain  the  purpose  of  diode  ratings. 

4 

s 

10.    Where  would  you  most  Tikely  find  Light  Emitting  Diodes  (LED)  being  used? 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Self  flssessment 


Semi-conductor€  "are  materials  that  conduct  tinder  some  conditoins  and  do  not 
^conduct  under  others.    They  are  conductors  part  of  the'  time. 


Doping  refers  to  the  process  of  adding  impurities  to  pure  germarvium  or  silicon 
crystals  to  m^ke  them  either  a  positive  type  or  negative  type  section.  One 
end  IS  treated  with  a  different  material  a<id  becomes  P-type. 

The  N-type  section  of  a  diode  has  an  extra  electron  while  tlie  P-section' is 
short  on  electrons  which  creates  holes  that  lead  tp  unstable  bonding.  The 
N-section  of  a  diodpis  called  a  cathod^  and  the  P-section  is  the  anode.  The 
diode  c^Yi  be  made  to  behave  in  different  ways  through  the  use  of  forward  and 
reverse  biasing  of  the  current  flow.  * 


^  + 

p 

M 

FORWARD  BIASED  JUNCTION: 

UnlikQ  attracts  and  depletion 
is  reduced  in  size. 


a)  '  Light  Emitting  Diode 

b)  Reverse  biased  diode 

c)  Forwarcl  biased  diode 


Ml 

REVERSE  BIASED  JUNCTION: 

Like  repels  and  \iepletion 
region  becomes  wider.  ^ 


d)    Zener  diode 
,e)    Varicap  diode 


The  "depletiion  region"  is  at  the  junction  of  the  N-type  and  P'type  ends  of  a 
diode.  The  "depletion  region"  is  -reduced  by  forwarding  biasing  and  becomes' 
wider  with  reverse  biasing.  i 


'8. 
9, 


Diode  ratings  are  needed  for  the  technician  to  know  the  characteristics  of 
various  diodes  and  the  conditions  under  v/hich  they  will  function  properly. 


10.    Computer  industry  is  a  heavy  user  of  Light  Emitting  D.iodes, 
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INSTRUCTIONAL  LEARNIN-G  SYSTEMS- 


AssEssment 


"  '   ^1.    Draw  a  schematic  of  a  diode  labeling  the  cathode  and  anode.-  •  • 

Z.    Zener  diodes  are  made  *to  operate  in  : 

a)    forward  bias    ^.  or^      b)  reverse  bws 

3.  What  type  of  diodes. offer  cacacitance  to  a  circuit' 

4.  Draw  a  schematic  symbol  of  a  varicap  diode.-  .  ♦ 

^'   Jest^o^ed^  °^  requires  a  current  1  imiting  .retsi^tor  to  prevent  it  from  being 


4t^'   6.    Draw  a  schemati 


/ 


ic  symbol  for  an  LED  and  label  each  of  its  terminals 


7.    Draw  an  example  of  a  PN  junction  in  reverse  bias. 


»,  8.    Namq  two  materials  commonly  used  in  making  semi-conductors 

9.    Tjjfe  area  where  the  N  section  and  P  sections  of  a  diode  meet  is  known  as 
^'P^   ^region.  .       [  •  ■ 


—  "  "7 

10.    Adding  impurities  , to  silicon  crystals  is  known  as  a 


process. 
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instructor 
Post  Assessment  Answers 


2.  Reverse  bias 

3,  Varicap  diode 


r 


*  7. 


IT 

3. 
9. 

« 

10. 


 V'WN-. 

Germanium  and  siTj^con 
Depletion 
Doping 


-i|,h 


i 


o 
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INDIVIDUALIZED  LEARNING  SYSTEMS 
 .  ^  ^-  :  


Suppleme^ntarii 
Re^ferehces 


V 


*    Crozier;  Patrick.    Introduction  to  Electronics.    Breton  Publishers.  North 

38-54.  Breton 


Scituate,  Massachusetts.  1983. 

*    Malcolm,.  Douglas,  R.  Jr.  Fundamentals  of  Electronics,  pages 
^  Publishers,  North  Scituate,  Massachusetts,'  1983. 
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Goal: 

-Performance  Indicators: 

The  apprentice  will  be  able  to 
explain  the  theory  of  bipolar 
junction  transistors. 

1. 

2. 

Identify  standard  terms,  symbols 
and  abbreviations  for  transistors. 

Identify  correct  biasing  arrangements 
for  NPN  arid  '.PNP  transistors. 

3. 

Identify  how  electrons  flow  in  NPN 
and  PNP  transistor  circuits.  k 

A. 

^'Label  parts  of  a  transistor  circuit.    »  /  \ 

5. 

Identify  basic  tyjpes  of  transistors. 

6. 

Tg^t  a  transistor  with  ohmmeter 
to  determine  if  it  Is  good  or  bad. 

— :  , — ; — :._  ^ 

INSTRUCTIONAL  LEARNING  SYSTEMS 


Guide 


•  Study  the  vocabulary  for  transistors. 

•  Read  tfie  introduction  and  information  sheets. 

•  Complete  job  sheet.  *  '   •  . 

•  Complete  self  assessment  and  check  with  answer  sheet, 


Complete  post  agsessm,ent  and  have  instructor  check  against  answer  sheet. 

If  you  miss  three  or  more  ofl/he  post  test  questions,  study  Chapter  29  in 
Crozier's  Introduction  to ,E1  ectrtinics .    This  reference  offers  more  detailed 
explanations  than  can  be  Included  in  a  module. 


er|c 
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INDIVIDUAUIZED  LEARNING",  SYSTEMS 


Vocabulary 


.  Base 
Bias 

Bipolar  junction  transistor  (BJT) 
iCollector 
Emitter 

NPN  transistor 
PNP  transistor 
P  t  . 

N 

BJT  .  '  ' 

E  .  . 

B  '    •  . 

C  « 

,Vc8  .  • 

PNP 

NPN  '• 

Ir 


V 


V 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


i 


Introduction 


transistors,  iS'ke  d'iojiesj  art  made  from  doped  semiconductor  crysta'^s.    The  transistor 
crystal  has  three  sect%ns  instead,  of  the  dio.des  two.^^ 

The  transistor  is  often  called  a  bipolar  junction  transistor  (BJTO.    Bipolar  describes 
the  two' current  carriers  in  transistors:    holes  and  electrons.    Actyafly  th#  transistor 
is  a  junction  diode  with  one  additional  junction. 

Since  Boll  Laboratories  discovered, the  amplification  power  of  transistors  in  194£i, 
their  use  in  radio,  television  and  other  communi/^ations  devices  have  led  to  light- 
weigtnr>od  portabl^  equipment.  .       ,  ,       .  . 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


A  bipolar  junction  transistor  (BJT)  is  a  three  terminal  semiconductor  current 
cdntrolled  device.    Bipolar  refers  .to  the  two^ types  of  current  carriers--elec£rons 
arfd  holes.    It  is  normally  used  as  a  control 'switch  or  as  a  signal  or  power  amplifier, 
Transistors  are  made  of  semiconductor  material s--si 1  icon  and  germa/nium;    They  are 
very  much  like  diodes  in  that  the  crystals  are  "doped"  to  develop  N  and  P  regions- 
In  diodes,  the  region  "depletion  region"  was  found  where  the  M  and  P  regions  met. 
Transistors  have  three  regions  and  two  junctions  of  N  and  P  materials. 

• 

The  transistor  has  three  parts  of  doped. semiconductor  materials.    This  may  be  two 
N  parts  and  one  P  parts' which  gives  a  NPM  t^ransistor.    Lf  it  has  two  P  parts  and 
one  N  part,  it  is  called  a  PNP  transistor.  -  .      ,     .  . 

Each  layer  br  section  of  a  transistor  has  a  specific  function.    Thejayers  are 
called  the  Base  (B),  Emitter  (E)  and  Collector  (C).    Each  section  has  a  connecting 
lead.    The  sections  of  PNP  and  NPN  transistors  are  shown  below:  ^ 


in 


pr4  p  T^^NSiSToC 


I 


The  current  path  is  developed  through  a  transistor  by  two  current  carriers-wholes 
and  electrons.    The  "doping"  pattern  of  the  silicon  crystals  determine  how  the 
currdnt  ntoves  through  the  ^transistors . 


Lightly  doped  material  allows 
current  carriers  to  be 
collected. 

Material  lightly  doped  to 
control  current. 

Heavilv  doped  material  enable: 
current  carrier  to  be 
ejected. 


N  ^ 

* 

4— 

P 

4— 

N  1 

Collector  •> 

Collector-Base  Junction 
Base 

Emittar-Base  JunctioTt^ 
Emitter 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


r 


Electrons  are  the  major  current  carrier  in  NPN  transistors.  '  As  electrpns  are 
injected  into  the  emitter,  they  are  attracted  to  th,e  base  region  ahd  pass  across 
it.    Once  across  the  base,  the  electrons  come  under  the  force  of  a  positive 
collector.    Ijie  electrons  are  pulled  through  the  collector  to  the  power  supply  'for 
the  collecto)''  base  (Vcb)  .    The  electrons  are  supplied  by  negative  voltage  power  * 
supply  for  the  emitter  (Veg) .    The,  two  power  supplies  are  ipiportant  features  of 
^'^^  transistors. 

Holes  are  thej current  carriers  for  PNP  transistors.    The  emitter  must  have  the 
positive  part  of  V^eattached  to  its  terminal  in  a  forward  bias  .while  the  collector 
base  junction  must  be  reversed  biased.    The  Vco  must  hava  its  negative  terminal 
connj^cted  to  the  collector  lead  and  the  base^region  must  have  a  positive  voltage 
in  or^ler  to  reverse  bias  the  collector  base  junction.    Biasing  methods  differ 
between  NPN  and  PNP  transistors.  • 


Diagramsiof  biasing  NPN  and  PNP  transistors  are  shown  below; 


I 


I 

< 

f 

f 

f 

■•A 

p 

• 

* 

I 

Biasing  methods  for  NPN  and  PNP  transistors  are  complet^y  different'.    Because  of 
this,  the  two  transistors  cannot  be  interchanged  in  a  circuit.    Both  types  p^erform 
as  amplifiers,  oscillators  and  regulators  but  cannot  replace,  one  another  without 
changing  the  biasing  pf  the  circuit.  , 
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Information 


Transistors  are  of  two'\.basic  types--power  and  signal.    The  po)ver  transistor  i?,, 
rather  Targe  and  handles  large  currents.    The  signal  transist,or  is  ^mal^  and 
handles  small  currents.    Some  typical  transistor  types  art  shown  below: 


4 


Signal 


Pp 


wer 


other  typ««  of 'spe^cial ized  transistors  include  field  effect  transistors  (FET)  and 
metal-oxide  semiconductor  field  effect  transistor  (MOSFET). 

fELD  EFFECT  TRANSISTOR  (FET)     "  • 

The  FET  is  called  unipdlar  because  it  only  requires  o?)e  typ'e  of  current  carrier. 
Holes  carry  P-type  material  and  electrons  carry  N-type  material.    It  operates  on 

low  DC  voltage  and  is  very  much  like  the  bipolar  transistor.    FETS  have  three 

terminals--gate,  source  and  drain  which  correspond  to  the  base,  emitter  and 
collector  of  a  bipolar  transistor.                                     .  "  * 


SILICON  CONTROLLED  RECTIFIERS 


The  sil 
SCR  has 
between 


icon  controlled  rectifier  (SCR)  is  a  special  semiconductor  device.  An 
three  junctions  and  functions  as  a  switch.    It  has  the  ability  to  switch 
on  and  off  quickly.    The  symbol  of  an  SCR  is:  6o*V-\ 
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Information 


The  SCR  is  mad6  by  four  layers  of  P  and  N  material.  Remember  that  diodes  used  two 
layers  and  the  transistor  used  three  layers  of  P  and  N  materials. 


p 

N 

P 

1% 

N 

The  SCR  turns  (3n  when  the  anode-cathode  junction  is  forward  biased  ana  a  positive 

• voltage  is  applied  at  the  gate^    It  caix  be  used  te  control  the  power  delivered  to 
the  load  or  to  switch  power  on  and  off.    Since  the  SCR  can  only  control  power  in 
one  direction,  two  are  needed  to  make  an  on-off  switch.    Thi^  on-off  switching 
ary^angement  is  shown  below:  - 


An  electrical  pulse  is  applied  to  SCR,  to  start  the  cfrucH  and  to  SCR^  to  turn  it. 
off.         ^  .  ,  .  '  . 

TK I ACS  '    '      .  '  '  •  ' 

i 

The  triac  is  very  much  like  the  SCR  except  that  it  can  conduct  electricity  in  bothgg 
directions,  "This  makes  the  triac  more  useful/  fi  basic  triac  can  be  >fortned  .by  ^ 
placing  two^SCR's  in  parallel.  ^ 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


The  schematic  symbol  of  the  triac  is 


Mr, 

The  structure  of  the  NP.  layers  show  that  the,  triac  can  function  as  two  SCR's  in 
parallel.' 


p 

P 

N 

1 

SCR 

Notice  that  current  can  pass  through 
NPNP  or  PNPN  •  . 


/ 


Triacs  have  some  disac^vantages  when  compared  to  SCR's.    SCR's  can  operate  at  much 

higher -levels  of  current.    Tpacs  are  slow  under  inductive ^loads.    They  operate 

in  a  low  frequency  range.  .         .  ^  ^    '\  \ 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  the  information  sheets  of  the  module. 
Take  self  assessment  and  check  answers. 
Complete  job^sheet  on  testing  transistors. 
Ask  instructor  for  post  assessment.,  , 

Complete  post  assessment  and  have  instructor  check  results  with  post  assessme 
answer  sheet.  ^ 


) 
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0 

Job  Sheet 


TEST  TRANSISTORS  .  '  • 

•  Obtain  tools  and  equipitfent  ^  '  , 

. '  Transistors  (Signal  and  power  types)  •     .  ^ 

-  Ohmmeter  '  .  *  • 

•  Identify  positive  and  negative  leads  on  ohmmeter. 

•  Identify  emitter,  base  and  collector  leads  on  transistor. 

1 

•  Turn  ohmmeter  on  R  X  100  r*ange.  .  , 

/ 

•  Determine  forward-biased  emitter  b'Sse  junction 

-  Positive  lead  on  ohmmeter  to  emitter  lead.'  Negative  lead  on  ohmmeter  to 
^  base' lead.  ,  '  . 

-  Read  resistance.   ,  , 

-  Negative  ohmmeter  lead  on  emitter  and  positive  lead  on  base. 

-  Read  resistance. 

Compare  two  resistance  readings 

-  Repeat  five  steps  above  with  collector  base  jurjction. 

•  Identify  from  readings  whether  the  transistor  is  good  or  badi    If  both  readings 
are  low,  the  junction  rs  shorted  and  the  transistor  is  not  good.  > 

•  Identify  from  readings  whether  the  transistor  is  NPN  or  PNP. 


\ 
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INSTRUCTIONAL  LEARNING  SYSTEP^S 


•Self 

Assessment 


\ 


1.    Draw  a  trlock  diagram  of  a  PNP  transistor  and  label  its  pcirts, 


^2.    Draw  a  block  diagram  of  a  NPN  transistor  and  label  its  parts 


Show  leads. 
Show  leads. 


3.  Draw  symbol  (schematic)  for  PNP  transistor; 

4.  Draw  symbol  for  NPN  transistor. 


5.    Complete  the  following  biasing  drawings.  . 


p 

Nl 

m 

'■'■mm-  ^ 

6.    Sljfow  how  electrons  flow  through  a  NPN  circuit.    Use  arrows 


7.  List  two  major  type^  0f  transistors. 

8.  Show  (  +  )  and  (-), values  of  the  following  b'attery  leads-. 


V 


9.    What  is  doping?  s  .  . 

10.    ^hatliiust  be  done  in  order  to  replace  a  PNP  trarlsistor  with  a  NPN  transistor? 
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Self  Assessment 
Answers 


2. 


1. 

Ni 

P  ► 

£ 

B 

C 

I  I — I  ^ 


N 

/ 


^\^^ — I 


3  b' 


4 
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INDIVIDUALIZED  LEARNING  SYSTEMS 


Self  Assessment 
Rnswers 


7.    Signal  and  power 


8. 


9;.  Impurities  are  added  to  silicon  crystals  to  create  semiconductor  characteristics 
10.    Cannot  be  interchanged  because  o,f  biasing  methods.  ' 


erIc 


37 


> 


INSTRUCTIONAL  LEARNING  SYSTEMS 


•Post 

Assessment 


1.    Identify  basic  elements  in  this  block  digram  of  a  PNP  transistor. 


ify  .ba^ 


■  /  . 


2,  _  Identify .basic  elements  in  this  schematic  of  a  PNP  transistor. 


\ 


•  V 


3.    Identify  basic  elements  in  this  block  diagram  of  a  NPN  transistor. 


4.    Identify  basic  elements  in  this  schematic  of  an  NPN  transistor. ^ 


5.    Show  correct  biasing  arrangements  for  NPN  and  PNP  transistors  by  drawing 
battery  connections  into  the  circuit  schematics  below. 


— —  V  '         '   ■  '  '  
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INSTRUCTIONAL  LEARNI NG  SYSTEMS 


Post 

Assessment 


Draw  electron* flow  in  this  NPN  circuit, 
-t 


.7.    Draw  electron  flow  in  the  PNP  circuit  below 
-J" 


»  J* 


3, 


Identify  the  signal  and  power  transistors  below  by  placing  (P)  by  power  and 
(s)  by  signal  transistors, 
a 


V  


4> — 


9'.    Match  the  following  transistor  terms  with  their  stan(Jard  abbreviations. 


a . 

1. 

Transi  stor  base  lead. 

b. 

C 

2. 

Transistar--emitter  lead 

c. 

E 

•3. 

Transistor  collector  lead* 

d. 

4; 

Base  current 

e. 

B 

5. 

■  Emitter  current 

f. 

6. 

Col  lector  current 

•  lot    Label  tl^e  transistor  circuit  shown  below.    Show  category  of  transistor  (NPN  or 
^  y  PNP).    Leads  (emitter,  base,  collector),  battery  biasj^and  electron  circuit  flow. 
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Post 

A55€5Sm€nt 


10,  (continued) 
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INDIVIDUALIZED  LEARNING  SYSTEMS 


Post  Rssessment  Rnswers 


1.  a.  Emitter 

b.  Base 

c.  Collectpr 

2.  '   a,  ^  Emitter 

b.  Co^ector 

c-  Base 


V 


\ 


3. 


'5. 


a.  Emitter 

b^  Base 

c.  Colltector 

Emitter^  " 
Col  lector 
Base 


7. 
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•instructor 

Post  Assessment  Rnswers 


a. 
b, 


signal 
signal 


c.  power 

d.  power 


a. 


9. 


a. 
b. 
c. 
d. 

e. 
f. 


4 

3 
2 

5 
1 

6 


10.^ 


VPN 
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Supplementari^ 
References 


Malcolm,  Douglas  R.  Jr.    Fundamentals  of  Electronics.    Breton' Publishers 
North  Scituate,  Massachusetts.'    1983.    Pages  89-106. 
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7.3 


THEORY  OF  INTEGRATED  CIRCUITS 


• 

Goal:  , 

r 

Performance  Indicators: 

The  apprentice  vdll  be  able  to 
(Inscribe  Integrated  circuits  and 
their  logic  families ♦ 

K    Describe  Integrated  circuits. 

2,_^Descrlbe  the  log,lc  family  groups 
and  their  basic  logic  gat^s. 

1 

3,    Describe  how  Ic^s  are  numbered 
for  identification. 

4 

* 

*• 

O    / 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guid€ 


•  Read  the  goal  and ^performance  indicators  to  find  v;hat  is  to  be  learned  from 
package. 

•  Read  the  vocabulary  list  to  find  the  new  terms  to  be  learned. 

•  Read  the  introduction  and  information  sheets. 

•  Complete  job  sheet. 

I 

•  Complete  self  assessment  £^nd  check  answers. 

•  Complete  post  assessment  and  have  instructor  check  a|[swers. 


0 


/ 
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Vocabulary 


•  AND  gate 

•  Black  boxing 

•  Complimentary  metal  oxide  semi-conductor  (CMOS) 

•  Digital  logic  ^ 

•  Diode  --  transistor  logic  (DTL) 

•  Field  effect  transistor  (FET) 

•  Flip-flops 

•  Integrated  circuit  (IC) 

\  • 

•  Logic  gate 

•  nos  i  '  \  ^ 

•  NAND  gate 

9  NOR  gate  '  '  '  ' 

•  'P-Channel  metal  oxide  semi-conductors  (Pf^OS) 

•  Pins 

•  Resistor  --  transistor  logic  (RTL)  ^ 

•  Transistor-transistor  logic  (TTL) 
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Introduction 


< 


[ 


The  integrated  circuit  (IC)  is  an  advanced  application  of  senri -conductors.  Complete 
circuits  are  built  on  tiny  silicon  chips.    These  tiny  chips  have  resulted  in  a  technical 
revolution  called  digital  electronics. 

> 

Digital  circuits  are  associated  with  logic  families.    The  logic  family  is  determined  by 
the  electronic  components  used  in  making  the  IC  chip.    An  IC  that  is  built  on  transistor 
to  transistor  logic  is  called  a  TTL  IC.    The'TTL  uses  the  NAN'O  logic  gate. 

The  technician  that  understands  logic  families  and  basic  logic  gates  will  find  it  easy  to 
work  on  digital  equipment. 
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Integrated  circuits  are  thin  wafers  of  semi-conductor  material  with  electronic  circuits. 
Within  this  IC  "chTp",  we  find  diodes,  transistors,  resistors,  capacitors  and  internal 
wiring.    It  is  impossible  to' replace  any  of  the  electronic  components  with4ji  an 
integrated  circuit.    If  one  of  the  internal  components  is  faulty,  the  entire  "chip" 
must  be  replaced.    We  refer  to  this  practice  as  "black  boxing"  or  replacement  of" 
several  components  at  one  time. 

Digital  circuits  require  that  data  be  entered  in  a  numerical  form  and  thaft  it  be  in 
a  logical  order.  "The  order  ill  which  a  digital  ci rcudt  HSficeives  and  processes  data 
depends  on  how  the  system  is  constructed  and  what  we  want  it  to  do.    The  way  in  whicii 
the  circuits  process  data  is  called  digital  logic.  ^  *  / 

^  logic  gate  is  a  circuit  that  has  two  -or  more-inputs  and  one  output.    Output  depends 
>n  the  logic  signals  that  you  can  inject  into  the  inputs.    Sometimes  a  manufacturer 

"will  coRfibine  several  gates  in  one  IC.    In  that  case,  a  drawing  withal ogic  symbols  and 
pin  numbers  will  provide  the  needed  information.    A  quadruple  Z^jp^flfut  NAMD  gate  is 
shown  below.  ,  , 


This  drawing  shows  fouWogic  gates  (circuits)  with  inputs  on  pins  1 ,  ^,  '5, 

9,  10,  12,  13  and  outpi^tp^' on  pins  3,  6,-.*8,  11.  A  tr^les hooter  must  understand 
the  characteristics  of  the  input  and  output  for  eacf  of  the  logicf family  groups. 
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DIODE-TRANSISTOR  LOGIC  (DTL) 

The  basic  logic  gate  for  DTL  is  the  NAND  gate.    The  diode  produces  an  AND  function 

and  the  transister  serves  as  an  inverl^er  to  produce  the  NAND  gate.  A  DTL  NAND  gate 
is  shown  below.* 


TRANSISTOR-TRAr'SISTOR  LOGIC  (TTL) 


/ 


n  TJTL  logic*  one  transistor  performs  an  AND  function  and  the  other  serves  as  an 
nverter  to  produce  a  NAND  function.    A  schematic  diagram  of  a  TTL  HAND  gate  is  s^hown 
below.  ^ 


4d         ■  .  ■ 
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Information 


RESISTOR-TRANSISTOR  LOGIC  (RTL) 

The  basic  RTL  gate  is -very  simple.    It  contains  two  transistors  and  three  resistors. 
RTL  logic  has  many  applications.    It  is  used  in  f1 Ip-f lops ,  encoders,  decoders  and 
counters.    This  logic  is  composed  of  simple  resistance  coupled  transistor  circuits. 
The  basic  RTL  NOR  gate  is  shown  below.    '  J 
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METAL  OXIDE  SEMI-CONDUCTOR  '(MPS)  ' 

The  MOS  and  its  related  families  of  PMOS  and  CMOS  all  use  a  metal  oxid^  semi-conductor 
field  effect  transistor  as  a  switching  device.    The  PMOS  uses  P-channel  enhancement  ■ 
mode  FET'si A  circuit  that  uses  both  N  and  P  channel  FET  devices  is  a  complimentary 
circuit  known  as  CMOS. 


1- 


PM  OS 


I' 


— d 


'Dt> 


M  OS 
Push  -  ^c/i.^ 


IDENTIFICATION  OF  LOGIC  GATES     '  • 

Integrated  circuits  are  numbered  So  that  they  can /t^  identified  according  to  their 
Characteristics.    For  example,  the  number  N7400  peans: 

N  -  industrial  type 
'  74  -  operates  safely  between,  0°  and  +70°  centegrade  • 

00  -  standard  IC 

A  letter  between  74  and  00  would  designate  switching  characteristics.  Since  the 
example  did  not  include  a  letter,  it  is 'Sf^  standard  IC.  .  ^ 
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Assignment 


mam 


•  Read^pages  U'-IQ  in  Digital  Electronics.    Genn,  Robert  L/  Prentice-Hall,  Inc 
Englewood  Cliffs,  N.J. .  1982.  ^. 

•  Complete  job  sheet.   .  ■ 

•  Complete  self  assessment, 

•  Complete  post  assessment.  *      ,  ' 
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Job  Sheet 


EXAMINE  INTEGRATED  CIRCUITS 

•  Obtain  one  or  more  integrated  circuits.    Ask  your  instructor  for  precautions  to  be 
taken  in  handling  the  IC  chip.- 

•  ■ 

•  Examine  integrated  circuit  underia  magnifying 'glass.  '  *. 


• 

• 


Find  the  input  pins. 
Find  the  output  pins.  ^ 


#  Find  IC  indentifi cation  numbers. 

Determine  which  logic  family  is  represented -by ' the  Ic' 

/ 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Self 

Assessment 


1.  What  does  the  term  MOS  mean? 

2.  A  logic  gate  has  ^ 

3.  A  logic  gate,  has  


inputs. 


outputs . 


4.  "^he  OIL  logicVamily  uses  the 


5.    The  TIL  logfc  family  uses  the 


logi'd  gate. 


Jogic  gate. 


logic  gate. 


S.    The  RTL  logic  family  uses  the   

7.    Most  IC  chips  are  made  from  thin  wafers  of 


8.    The  replacement  of  entire  chips  is  known  as 


9.    The  inputs  and  outputs  of  logic  gates  are  designated  on  drawings  by 

numbers . 


10.    The  way  in  which  circuits  process) data  is  called  digital 
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Self  Assessment 
flnswers 


1.  Metal-oxide  semi -conductors 

2.  Two  or  more 

3.  one 

4.  NAND 

5.  NAND 

6.  NOR  ' 
7-  Silicon 


0.  Black"  boxing 
^    9.  Pifp^'^linTbers 


.10.  Logic 


I- 


r. 


INST^^UCTIONAL  LEARNING  SYSTEMS 


•Post 

Assessment 


1.  Which  electronic  components  are  used  in  making  a  TTL  integrated  circuit? 

2.  Which  ones  are  used  in  a  DTL  ciVsuU?  i_ 

3.  Which  logic  family  uses  field  effect  transistors  (FET)? 

4.  What  does  the  number  N  7400  tell  us  about  an  IC  chip? 
^.  Does  an  IC  have  only  one  logic  gate? 

6.  Which  logic  gate  is  used  by  the  DTL  logic  family? 

7.  Which  logic  gate  is  used  by  the'^TTL  logic  family? 

8.  Which  logic  gate  is  used  by  the  RTL  logic  family? 


9.    Which  logic  family  is  found  in  such  devices  as  encoders,  decoders,  flip-flop 
and  counters? 

10.    How  many  outputs  is  found  on  a  logic  gate? 
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Instructor,  . 

Post  flssi^ssment  Answers 


1.    Transistor  to  transistor 


2.    Diodes  to  transistor 


MOS,  PMOS,  CMOS  family 


M  •-  industrial  type  IC 

74  -  operational  temperature  range 

OQ  -.  standard  IC  "  ' 


5. 


May  have  more  than  one. 


6.  'NAND 


7.  NAND 


8.;  NOR 


9.  RTL 
10.  One 
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References 


•  Genn,  Robert  CrJr.    Digital  Electronics:    A  Workbench  Guide  to  Circuits,  Experiments 
and  Applications.    Prentice-Hal],  Inc.    Englewood  Cliff's,  N.J.  1982.  ~ 
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BINARY  NUMBERING  SYSTEMS 


Goal: 


The  apprentice  will  be  able  to 
describe  binary  numbering  systems. 


I 


Performance  Indlcatoi;;^: 


1.  Identify  numbers  in  decimal,  binary, 
octal  and  hexadecimal  forms. 

2.  Convert  binary  numbers  to  decimal 
form. 

3.  Convert  decimal  numbers  to  binary 
form.  ..  . 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


•  Read  goals  and  performance  indicators  to  determine  what  you  are  supposed  to 
learn  from  package. 

•  Study  vocabulary  words. 

•  Read  the  introduction  page. 

.  •   Study  the  information  sheets. 
^    •  Complete  the  self  assessm^t  sheets  and  check  answers  with  answer  sheet., 

•  Read  reference  }^ self  as'Sessment  shows  that  you  need  more  information  for  an 
understan(jling  of  the  numbering  systems. 

^   Complete  post  assessment  and  have  instructor  score  answer. 
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ns 

•  Binary  Number  System 

•  Decimal  Number  System 

•  Octal  Number  System 

•  Hexadecimal  Number  System 

•  Bit 

•  Binary  point 

0> 
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Introduction 


16> 


Digital  systems  use  the  binary  numbering  system'as  their  language.    A  computer 
processes  information  by  a  series  of  I's  and  O's.    Information  is  fed  into  a 
digital  system  in  decimal  form  and  the  output  is  shown  in  decimal  numbers.    This  . 
means  that  the  input  must  be  converted  to  binary  numbers  by  an  encoder.    After  the 
numerical  functions  are  completed,  the  output  is  converted  back  to  decimal  numbers 
by  a  decoder  device. 

Octal  and  hexadecimal  mumbers  are  varj^ations  of  the  binary  system  that  help  people 
communicate  with  computers. 
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DECIMAL  SYSTEM 


/ 


The  decimal  system  has  ten  numbers      0,  1,  2,  3,  4,  5,  6,  7,  8,  9.    As  we  move 
left  from  a  decimal  point,  the  value  of  the  number  is  increased  ten  times.  For 
example,  100.  is  ten  times  ten  and  1,000  is  ten  times  100.    The  position  in  relation 
to  the  decimal  point  tells  us  the  'value  of  depimal  numbers.    This  may  be  expressed 
in  powers  of  ten  as  shown  below:        ^  > 


DECIMAL 
SYSTEM 


10' 


102 


> 


I's 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 


5 


After  9  in  a  decimal  system, 
the  numbers  spill  over  into 
another  column.to  giye  tens, 
hundreds,  thousands. 


6"  3  ■ 
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BINARY  System 


In  the  binary  system,  we  only  have  two  numbers  —  0  and  1.    The  decimal  point  is  called  ' 
a  binary  point.    As  we  move  left  from  t-he  binary  point,  the  value  of  numbers  in  each 
column  is  increased  by  a  power  of  2.    For  example,  the  binary^umbers  101  would  represent 
a  decimal  5:  .  " 

Columns  '         .  •  . 


101.  Binary  Point 


Fours 
1 

1  X  4 
4 


Tv/os 
0 

0X2 
0 


Ones 
1 

1  X  1 
1 


An  exa^i^e  of  decimal  numbers  0-15  expressed  in  binary: 


Binary  Numbers 

DECIMAL 

23 

22 

Is 

0 

0 

1 

1 

2 

1 

0 

'  3 

1 

1 

4 

1 

0 

0 

5. 

1 

0 

1 

6 

1 

1 

0 

7 

? 

1 

1 

8 

0 

0 

0 

9 

0 

0 

1 

10 

^0 

1 

0 

.  11 

•0. 

i 

1 

11 

1 

0 

0  ^ 

1 

0 

1 

1 

0 

'  It 

_  0   

1 

1  > 

^  1  - 
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CONVERTING  DECIMAL  TO  B^ARY 

The  decimal  system  starts  with  a  0  which  is  the  startinc]  poifit  of  binary  numbering. 
The  1  is  the  same  in  decimal  and  binary.    But  since  binary  has  only  0 ' s  and  1' s ,.  numbers 
larger  than  I's  require  additional  columns.    The  columns  increase  in  weight  by  a  power 
-of  2  as  v^e  move  left  of  the  binary  point. 

Let  us  try  counting  to  ten  in  binary.    The.  highest  number  that  we  can^ave  in  binary  is 
1.    After  that  it  must  spill  over  into  another  column.    When  it  spills  over,  you  mi/st 
return  the  first  column    to  zero  and  use  a  1  in  the  second  column.    Study  this  example: 


Decimal 

Binary  ' 

0 

0 

1 

* 

1 

This  is  highest  v/e  can  ao  in  one 

column.  /' 

2 

1 

0 

This  column  return  tq,  ^  and  column 

to  left  becomes  1 

3 

1 

1 

4 

1 

•  0 

0 

Note  3rd  column  to  thfe  left 

becomes  1  / 

5 

1 

0 

1 

6 

1 

1 

0 

Note  1st  column  becfomes  zero 

and  2nd  column  becfbmes  1 

7 

1 

1 

1 

8 

1 

0 

0 

0 

Note  4th  Column^oecomes  1  * 

9  ' 

1 

0 

0 

'  1 

10 

1 

0 

1 

0 

CONVERTING  BINARY  TO  DECIMAL 

Let  us  convert  the  binary  number  1100  into  decimal  numbers. 
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Information 


BINARY 


DECIMAL 


0 


8    +  .  4    +    1    +  1 


RULES: 

*    Any  number  to  zero  power  equals  1 

~  *    Any  number  to  first  power  is 
equal  to  itself 

^  Each  position  to  left  is  worth  twice 
14    as  much  as  column  to  its  right 


Please  note  the  rule  that  any  number  to  zero  power  is  equal  to  one  and  that  any  number 
to  first  power  is  equal  to  its  own  value.    Each  column  to  the  left  then  becomes  worth 
twice  as  much  as  the  preceding  column.  - 

Let  us  try  another  example  such  as  1111,  using  the  rules  given  above'.  - 

 — 


BINARY 


DECIMAL 


23 


22 


2l 


20 


8 


★  '^0=1 


2 
23 


2  _ 


2  because  it  is  worth  twice  as 
column  to  its  fight 

4 


8 


15 


OCTAL  NUMBERING  S'YSTEM 


Computer  programmers  find  it  difficult  to  memorize  binary  sequences  awd  there  is  a 
high  degree  of  error  when, they  try  to  program  in  straight  binary.    Th^  octal  (base  8) 
and  hexadecimal  (base  16)  numbers  are  Dsed  to  simplify  the  process.    To  convert  binary 
to  octal  num(>ers,  you  start  at  the  ones  column  and  count  off  by  threes  to  the  left. 
For  example,  the  binary  llOlOlllU  would  be  grouped  as:  / 


001 


101 


Oil 


111 


BINARY 


OCTAL 
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Information 


Each  three  binary  columns  would  be  converted  to  an  octal  digit.    Any  octal  digit  (0-7) 
is  represented' by  three  digits  of  binary?  The  octal,  binary  and  decimal  numbers  1-10 
are  shown  below.  ,  \ 


OCTAL 

.1  ,^>—  ... 

BINARY 

DE&J.MAL 

0 

000 

0  \ 

1 

001 

1  • 

2 

010 

2 

3 

Oil 

3 

4 

100 

4 

5 

101 

5 

6 

•  110 

6 

7 

111 

7^ 

10 

1000 

8 

11 

1001 

'  9 

To  convert  octal  to  binary,  just  fill  in  three  binary  digits  for  each  octal  digit. 
Add  zeros  to  left  if  the  binary  has  less  than  three  digits. 


HEXADECIMAL  NUMBERING  SYSTEM 


Hexadecimal  (Base  16)  numbers  represent  four  .birlary  digits.    The  hexadecimal  system 
runs  numbers  0  through  9  and  then  use  letters  (A-F)  to  represent  numbers  up  through 
fifteen.    The  hexadecimal  numbers  and  corresponding  binary  and  decimal'  numbers  are 
listed  below: 


HEXADECIMAL 

BINARY 

DECIMAL 

0 

0000 

0 

1 

0001 

1  ' 

2 

0010 

9 

u. 

3 

•  0011 

3 

4 

0100 

4 

5 

01(01 

5 

6 

0110 

.  6 

^  7 

•  0111 

7 

(continued  on  next  page) 
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HEXADECIMAL 

8 
9 
A 
B 
C 
D 
E 
F. 


BINARY 

 / 

DECIMAL 

1000 

8 

1001 

9 

1010 

10 

1011 

11 

1100 

12 

1101 

13 

1110 

14 

nil 

15  . 

After  this  chart  is  memorized,  it  is  easy  to  convert  between  hiexadecimal  and  binary 
numbers.  *In  fact,  convers'ion  between  octal,  hexadecimal,  binary  and  decimal  systems 
is  easy  once  the  two  charts  have  been  memorized..  An  example  is  shown  below: 


Octal  numbers 
Binary  (groups  of  three) 
Binary  (groups  of  four) 
Hexadecimal  numbers 


4 

100 
1000 
8 


.  0 

000 
0001 

1 


2 
010 
0001 
1 


1 

001 


or  in  reverse,  starting  with -hexadecimal  numbers,  we  can  convert  them  to  binary  and 
then  to  octal  numbers.  "    .  " 


Hexadecimal 

8 

1 

1 

Binary  (groups  of  four) 

1000 

0001 

0001 

Binary  (groups  of  three) 

100 

000 

0-10 

001 

Octal 

4 

0 

2 

1 

Decimal  equivalents  of  octal 

4 

0 

2 

1 

Decimal  equivalents  of  hexa- 

V 

decimal 

8  • 

1 

1 

The  octal  and  hexadecimal  systems  allow  us  to  con.vert  data  into  machine  language  and 
back  into  decimal  numbers  with  great  ease. 
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Assignment 


r 


•  '  Read  information 

•  Complete  self  assessment 

•  Complete  post  assessment  with  satisfactory  score. 
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Self 

AssGSsment 


1.    Count  to  ten  in  digital  numbers 


2. 
3. 
4. 


7. 
'8. 

9. 
10. 


Convert  the  following  binary  numbers  to  octal  nur^bers: 
*    010111011000101  BINARY 

OCTAL  •• 


3.    Convert  OUOOlllllOl  to  hexadecimal  numbers 


4.    Convert  hexadecimal  number  5B8E  to  binary  numbers, 


5.    Convert  hexadecimal  number  7C  to.octal. 


6.    Convert  octal  number  723  to  hexadecimal  number. 


7.    What  is  the  base  power  of.  hexadecimal  numbers? 


8.    What  is  the  base  power  of  octal  numbers? 


9.  What  is  the  base  power  of  decimal  system  numbers? 
10.    What  Ts^  the  base  power  of  binary  numbers? 


7 


( — — 
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Sejjf  Assessment 
Answers 


4 


.    0)  000 

1 )  001 

2)  010 
.  3)  Oil 

4)  100 

5)  101 

.2  7     3     0  5 

'3.    6  7  D 


6)  110 

7)  111 

8)  111 
•*  9)  1000 

10)  1001^ 


A.  0101 


1011 


1000 


1110 


.5.  174 
6.    1    D  3 


7. 


10. 


Sixteen 
Eight 
Ten 
Two 
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•Post 

Assessment 


0 


Convert  the  follov/ing.  \Remeniber  the  systems  to  be  converted  4re  shown  by  their 
base  powers  of  2,  8  and  116. 


1.  1  0  1  0  1  1  0^ 

2.  A  5  3  9jg  to 

3.  4  6  6  3g    to  _ 


to 


^,    59  D^g  to 


6.  IIOIIOIIIOIIOI^  to 
''6.    43g  to  


/.  43 to  _ 
'8.     101 to 

9.  *  lOlo  to 
10.    101^  to  _ 


8, 


8. 


16, 


8- 

16. 


2. 


2. 


8. 


16. 
16. 


I 
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^Instructor 

Post  Rssessment  Answers 


1.  126  ^ 

2.  122471 


3.  9  B  3- 

4.  2635 
36  ED 

6.  100011 

7.  -  1000011 


7 


8.  40-1 


9.  41 


10.  b 
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LOGIC  GATES 


Goal: 


The  apprentice  will  '^e  able  to 
describe  the  basic  types  of  logic 
gates  used  in ^digital  electronic 
sy^stems. 


Performance  Indicators: 


1*    Recognize  logic  symbols  for  basic 
logic  gates. 

2*    Interpret  truth  tables  for  basic 
gates* 

3.    Reconize  Boolean  expressions  for 
basic  logic  gates  • 

A.    Describe  function  of  logic  1  and 
\ogic  0  in  operation  of  digital 
switcJ\es» 

5»    Describe  translation  of  decimal 
nuipbers  to  binary  numbers  and 
bleary  numbers  to  decimal  numbers* 

/ 
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study  Guide 


•  Read  goal  and  performance  indicators  to  determine  what  is  to  be  learned  from 
package. 

•  Read  the  vocabulary  page,  assignment  sheet  and  introduction  sheet. 

•  Study  the  information  sheet  until  you  understand  the  symbols,  truth  tables  and 
Boolean  expressions  for  basic  logic  gates.    Make  sure  you  understand  the  meaning 
of  words  listed  on  vocabulary  sheet. 

•  Complete  the  job  sheet  "  .  * 

•  ^Complete  self  assessment  and  gheck  answers  with  self  assessment  answer  sheet. 

If  self  assessment  results  are  unsatisfactory,  study  chapter  in  reference  listed 
on  reference  sheet. 

•  Complete  post  assessment. 

•  Have  instructor  check  answers  with  post  assessment  answer  sheet.  ' 
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Vocabulary 


•  Analog  circuit 

•  AND  gate 

•  Astable  multivibrator 

•  Binary  numbers 

•  Boolean  expressions 

•  , CMOS 
Decoder 

'  Digital  circuits  * 

•  Digital  clocks 
*    •  DTL 

•  Encoder 

•  JK  flip-flop 
•  •  NAMD  gate 

•  NMOS  .  . 

•  NOR  gate 

•  PMOS 

•  RTL 

•  Schmitt  trigger 

•  Square  waves 
Truth  table  < 


•  TTL 

•  Wave  shaping  current 
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Introduction 


Digital  logic  refers  to  the  way  a  digital  circuit  processes  numbers.    Digital* circuits 
differ  from  analog  circuits.    The  hands  of  an  analog  clock  move  continuously.    A  digital 
watch  does  not  move  continuously  but  rather  by  a  number  of  fixed  steps.    In  the  case  of 
the  digital  watch,  the  time  is  advanced  each  minute.    This  is  the  major  difference 
between  analog  and  digital  devices. 

Digital  circuits  perform  basically  the  same  functions  as  a  series  of  mechanical 
switches.    When  a  switch  is  closed,  the  binary  value  is  1.    When  the  switch  is  open, 
the  binary  value  is  (fS 

Digital  circuits  are  classified  according  to  logic  familes  or  logic  gates.    The  • 
technician  must  understand  the  basic  logic  gates  in  order  to  vyork  with  digital  devices. 


\ 
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BINARY  toBERING  SYSTEM  •  . 

Digital  systems  operate  with  binary  numbers  instead  of  the  decimal  system  that  is  used 
in  everyday  life.    Digital  signals  are  known  as.."squara  waves"  becuase  of  its  on-off 
nature,.  The  wave  rises  from  0. level  to  its  peak  and  drfcps  back  to  0  in  a  vertical 
manner.    At  its  peak,  the  wave  is  logic  1  and      its  lowest  level  it  is  logic  0. 


^5  V 


So  digital  systems  operate  on  a  series  of  I's  and  O's  that  can  only  be  expressed  as 
Base  2  (binary)  numbers.    A  separate  learning  packag^  has  been  developed- to-expTafn- 
the  btnary  numbering  system. 

TRANSLATION  OF  DECIMAL  TO. BINARY  NUMBERS 

When. commands  are  given  in  deciri^l  numbers,  A  digital  system  must  convert;  them  info 
binary  numbers.    An  encoder  device  translates  decimal  numbers  into  .binary  numb^rsso 
■,,  that  the  information  can  be  proce'ssed.    After  processing,  a  decoder  will  translate^ 
the  binary  information  back  into  decimal  numbers.    The  following  flow  chart  shows  how 
information'  is  translated  from  decimal  to  binary  and'back  to  decimal'. 


Decimal  Numbers 

Encoder 
• 

— 

Processing 
Unit 
(Binary) 


Decoder 


Decimal 
Numbers 


LOGIC  FAMILIES 


The  process  described  above  is  possible  by  using  logic  gates  or (logic  families. 
Binary  logic  gates  are  the  building  blocks  of  a  digital  system.  -  There  are  some 
|basic  logic, families  with  two  inputs: 
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AND, gate  {all-or-nothing  gate) 
OR  gate  (any-or-all  gate) 
Inverter  gate  (NOT  circuit) 
NAtlD  gate  (inverted  ANO  gate). 
NOR  gate  (combined  OR  and  inverter  g^e) 
Flip-flops 

AND  GATE 

A  typical  AND  gate  is  represented  by  the  following  dia^gram: 

/ 

/ 


B 


Each  typ4  of  logic  gates  are  identified  by  a  logic  symbol  such  as  the  following 
AND  gate:  .         •  •  •  ' 


1 


Truth  tables  are  made  to  show  all  of  the  possible  combinations  of  input  and  output. 
"  If  A  and  B  represent  input  and  S  represents  output,  the  tr,uth  table  for  an  AND- gate 
would  be: 


A 

B 

Y 

0 

0 

0 

1 

0 

0 

0 

1 

0 

1 

«  1 

1 

) 
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This  truth  table  shows  that  the  output  6f  an^AMD  gate  can  only  be  1  when  both  inputs 
are  also  1,  Those  people  that  work  with  digital  systems  must  know  how  to  read  truth 
tables. 

Logic  gates  are  also  defined  by  a  form  of  algebra  called  Boolean,    The  Boolean 
expression  for  the  AND  g^jte  is: 

A  •  B  =  Y 

This  equation  reads  A  and  B  (inputs)  =  Y  (outputs) 

OR_GAIE       ^  .     \  '  *  • 

basic  circuit  diagram  for  an  OR  gate  is  shown  below: 


Y 


1  , 

The  OR  gate  must  have  only  one  logic  2  input  to  give  a  logic  1  output.    This  differs 
from  the  AND  gatg  which  required  that  both  switches  be  closed  to  give  a 'logic  1  output. 
,    In  the  diagram  above,  the  closing  of  either  Sj  or  $2  switches  will  result  in  logic  1 
output. 

The  truth  table  for  an  OR  gate  would  read  as  follows:  * 


'  A 

B 

Y 

t) 

0 

0 

1 

■  0 

1 

'  0 

1 

r 

1 

1 

1  • 
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The  only  way  to  get  a  logic  0  output  in  an  OR  gate  is  to  have  both  switches  open  or 
stated  in  digital  terms       two  logic  0  inputs.    That  is  why  the  OR  gate  is  called  the 
"any-or-all"  gate. 


The  logic  symbol  of  an  OR  gate  is: 

.      '  A-  

8 — •  


y 


The  Boolean  expression  for  the  OR  gate  is  A  +  B  =  Y  which  means  that  .A  or  B  equahls  Y. 
INVERTER  GATE  '"^ 


?  inverter  ^ate  or  NOT' gate  changes  the  input  to  its  opposite  state.  If  we  input 
)ic  2,  the  output  will  be  logic  0.    Sometimes  the  output  is  listed  as  "T  which  mear 


The 

logic  ii,  tne  ouipui  win  oe  logic  u.    sometimes  tne  output  is  listed  as  h  which  means 
"not  F"  or  0.    A  circuit  diagram  and  truth  table  for  an  inverter  gate  might  look  as 
follows:  J>5V 


I 


F 

F 

0 

A 

1 

1 

0 

The  logic  symbol  for  an  inverter  gate  is* 


The  Boolean  expression  would  be     F  =  F    and  is  read  as  F  equals  NOT  F. 

In  some  digital  appl ications,  a  double  inversion  is  utilized  to  make  the  output  equal 
to  the  input:     "        ,  . 
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The  Boolean  expression  would  be  F  =  NOT  F  =  F. 
NAND  GATE  '  " 

. —   .      .        ^  ^ 

An  inverted  AND  gate  1s  called  a  NAND  gate.    The  logic  symbolxfor  a  NAND  gate  is: 


A. 
6- 


-r 


The  NAND  Truth  Table  would  be: 


A 

CO 

Y 

0 

'0 

.1 

1 

0 

1 

0 

1 

1 

1  : 

1 

0 

The  Boolean  expression  for  a  NAND  gate  is: 


which  means  that  the  output  is  inverted  and  i^  read  as  A  and  B  equals  NOT  A  and  B. 

NAND  gates  can  be  wired  to  serve  as  AND  gates,  OR  gates  and  NOR  gates.  For  this  reason 
it  is  widely  used  in  indi/stry.    The  NAND  gate  is  referr^to  as  the  universal  gate. 

NORjGATE  ^  .  * 

The  NOR  gate  is  a  combinatjon  of  the  OR  gate  and  the  inverter^    The  logic  symbol  for 
the  NOR  gate  is  : 
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The  NOR  gate  is  represented  in  the  following  Truth,  Table: 


A 

B 

0 

0 

1 

1 

0 

0 

0 

1 

0 

1 

1 

0 

The  Boolean  expression  for  this  gate  is; 


A    +    B  =■  Y 


and  reads  NOT  A  or  B  equals  Y, 
FLIP-FLOPS 


SometinjPS  it  is  necessarj^  to  change  logic  states  between  the  input  and  output  of  a 
circuit.    A  flip-flop  current" is  used  to  change  the  logic  state.    The  basic  types  of 
f>lip-flops  are  RS,  D  and  JK.    The  most  widely  used  flip-flop,  is  the  JK  which  is 
represented  by  the  following  logic  symbol.  - 


J 

K  • 

\ 


A  clock  pulse  (CLK)  is  required  to  operate  the  flip-flop.    J  .and  K  are.  input  terminals 
while  Q  and'tj  represent  output,  terminals.    When  the.clock  pulse  is  high  and  "J'iand  K*s 
are  O's,  the  flip-flop  1s  disabled "and  the  outputs  remain  in  the  previous  stat*.  •  When 
the  clock  pulse  is  high  and  J  =  0  and  K     1 ,  the  outputs  are  changed  to  Q  =  0  and 
Q  =  1.  '  In  this  condition,  the  flip-flop  is  said  to  b^  cleared  or  reset.    If  the  pulse 
v..,  is  high  and  J  =  1  and  K  =  0,  the  outputs  are  changed  and  is  known  as  the  set  stage. 
>lhen, both  inputs  are  2  the  outputs  are  placed  in  a  toggle  position  and  Q  and  Q  will 
Iternately  change  states^   .The  following  truth  table  for  a  JK  flip-flop  may  help  to 


1 


/ 
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explain  what  happens; 


1 


CLK 

 1.,  1 — 

J 

K 

Q 

Q 

0 

0 

No  i 

^han 

)e  Disabled 

0  ■ 

1 

0 

1 

Reset 

Cleared  to  0 

1 

0 

1 

0 

■■  -r" 

Set  to  1 

1 

1 

To 

3gle 

On-off- 
On-off 

ft 


DIGITAL  CLOCKS 

A  digital  clock  is  used  to"  generate  the  square  waves  of  a  digital  system.    The  clock 
generates  pulses  between  highs  and  lows.    The  astable  multivibrator  is  a  reliable^ 
clock.  ■  Other  circuits  used  to  develop  square  waves  are  the  Schmitt  trigger,  Schmitt 
NAND  gate  (wave  shaping  circuits)  and  the  555  timer  integrated  circuit. 

MULTIPLE  INPUT  GATES  ,  . 

Some  logic  gates  have  more  than  two  inputs.    These  are  called  multiple  input  gates. 
"A  three  input  OR  gate  would  be  represented  by,  the  following  logic  symbol  and  truth 
tabTe: 


"A 

ir 

"c " 

f 

0 

cr 

~r 

1 

0 

0 

r' 

T 

.1, 

0 

i" 

0 

1 

1 

1 

0 

1 

i 

0" 

r 

"1 

1 

F 

0 " 

r 

r 

T 
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The  BoolQan  expression  for  the  multiple  input  OR  gate  would  be: 

-  A  +  B  +  C  =  Y 

and' read:  as  A  or  B  ..or  C  equals  Y.'  This  means  that  if  either  Input  g^^te  is  closed, 
the  output  will  be  1.  ; 


OTHER  LOGIC  FAMILIES 


Some  other  logic  families  include; 


ill  (Resistor-transistor  logic) 

DTL  (Diode-transistor  logic) 

TIL  (Transistor-transistor  logic) 

PMOS  (Positive  metal  oxide  semiconductor)  . 

NMOS  (Negative  metal  oxide  semicorxluctor) 

CMOS  (Complimentary  metal  oxide  semiconductor) 


This  is  only  a  partial  listing  of  logic  families.  Each  has  its  own  characteristics, 
such  as  size  and  operating  speed.  E^ich  group  is'called  a  family  and  is  not  usually* 
interchangeable  because  of  voltage  requirements,  speed,  polarity  and  pin  layout. 
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Assignment 


•  Comp^lete  job  sheets 

•  Complete  self  assessment  and  check  answers 

•  Complete  post  assessment  wfth  a  score  that  is  satisfactory  with^the  instructor. 
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Job  Sheet 


•  ^Construct  and  test  the  OR  gate  circuit  shown  below: 

•  Equipment  needed 

)       -  $It7432  quadruple  2-input  positive  OR  gates 

-  27SPDT  switches    '  >{ 

-  D    power  supply  s        *  ' 

-  Multimeter 

-  Proto  board  or  equipment  for  connecting  IC's 

•  Procedures  •  '  ' 

^  «... 

-  Wire  OR  gate  as  shpwn  in  diagram  'J 

-  tlheck  with  multimeter  to  make  sure  sv/itches  are  working  . 

-  Connect  multimeter  (DC  volts),  to  gate  output 

-  Move  ijiput  swi.tches  into  alH  possible  combinations  and  record  Outputs  as 
"1"  (high  voltaj^e)  and  "0"  low  voltage 

-  Complete  the  truth  table  _  *• 

-  Compare  completed  truth  table  with  OR  truth  tabl^  in  package 


Vcc  +5v 


Y  OUTPUT 
Y=A+B 


^        7432  OR  GATE 


Top  View 


yCC  4B    4A    4Y,  .38    3A  3Y 


1A    IB    1Y    2A    28    2V  GND 
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IDENTIFY  LOGIC  GATES  THAT  ARE  REPRESENTED  BY  THE  FOLLOWING: 


1, 


ERIC 


6. 

A 

6 

V 

o 

o 

/ 

/ 

o 

o 

Q 

1 

0 

/ 

1  o 

7, 

J 

CiK 

K 

^  - 

6 

y 

9. 

10.' 

Y 

o 

o 

o 

,  { 

o 

f 

• 

o 

/ 

t 

i 

/ 
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$elf  Assessment 
flnswers 


1. 

AMD      .•  • 

NAND             •  V 

3 

OR               '  ' 

■  <» 

> 

4.. 

'  f 

NOR  ' 

r 

Inverter 

6.* 

NOR  * 

7. 

JK.  'Flip-Flop 

8. 

AND  ' 

.  9. 

OR 

10.  . 

OR  . 
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Post 

Assessment 


1.    Logic  1  means  that  the  switch 


a)    open        b)  closed 


i  ■ 


2.  A  device  that  translates  decimal  numbers  to  binary  numbers  is  ;an 

3.  A  device  that,  transl a'tes  binary  nuRibirs  into  decimal  numb6.rs  is  a 


4.    The  symbol ^ — 


'.5.    The  symbol 


6.  The  Boolean  expression  A  *  B  =  Y  is  for  the 

7.  A  tryth  table  that  shows  «  is  a 


A 

B 

Y 

1 

0 

0 

0 

.(  V 

1 

0 

0 

*• 

0 

1 

0 

1 

1 

1 

shows  an 
shoj^s  an 

.1  ■ 


.  gate. 


gate, 
gate. 


gffte. 


8*    A  logic  gate  that  converts  input  to  its  opposite  state  (1  becomes  0  and  0 
"becor^S  1'^)  is  an^  ^  gate- 

'  ^:    The   \_     jgate  is  kwown  as.  the  universal  gate  because"  it  can  serve  as 

AND»  OR  and  NOl  gates.  ^  '  '  . 


10 


Logic  gates  wit\j  more  than  two  inputs  are  called  ^_ 


t1^s 


INDIVIDUAI^IZED   LEARNING  SYSTEMS 
■'   — ^  


Instructor 

Post  Rssessment  flnswers 


1, 

C losed 

- 

2. 

Encoder 

3. 

Decoder 

4. 

AND  \  ' 

• 

OR  : 

f 

6. 

AND'^* 

7. 

AND 

Inverter 

•  * 

V* 

9. 

NAND 

10. 

Multiple 
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Goal: 


The  apprentice  will  be  able  to 
describe  digital  and  tape  dialers 
and  their  applications. 


V 
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Performance  Indicators: 


1.  Describe  digital  dealers,  receivers 
and  programmers. 

2.  Describe  tape  dialing  equipment •  / 

3.  ^  Describe  applications  of  dialers 

in  security  alarm  field.  / 
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Study  Guide 


•  Read  the,.toal  and  performance  indicators.    This  will  give  you  a  clue  to  v/hat 
should  be  learned  from  the  package. 

•  Read  the  vocabulary  list'.    This  list  includes  the  trade  terms  that,  will  be  used 
in  the  package. 

•  Read  the  introduction  and  information  sheets  to  learn  technical  content. 

•  Complete  the  job  sheet.  *  p  " 

•  Complete  self  assessment  and  check  answers.  •  ^ 

•  Complete  post  assessment  and  ask  the  instructor  to  check  your  answers.    This  is 
a  good  time  to  ask  questions  to  gain  further  knowledge  on  the  subject^^ 


)  I 
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Vocabulariy 


•  Acknowledge  signal 
Automatic  telephone  dialer 

^   Dialer  programmer 

•  Digital  communicator^ 

•  Digital  dialer 

•  Digital  receiver 

•  Frequency  shift  keying  (FSK) 

•  Hang  up  signal  , 

•  Programmer 

•  Program  generator 

•  .Receiver/ printer 
»  •  Tape  dialer 


ERIC 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Existing  telephone  lines  ar^e  often  the  most  economical  form  of  signal  transmission.. 
The  lines  can  connect  the  protected  area  witli  a  central  station  and  response  force. 
If  telephone  lines  were  not  available,  installers  would  have  to  string  wires  from 
each  job  to  the  monitoring  station. 

Telephone  systems  offer  the  best  transmission  available  at  this  time.    The  new 
dialers  have  added  to  the  efficiency  of  signal  transmislion  by  telephone.  This 
package  will  deal  with  both  tape  and  digital  dialers. 
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Digital  dialers  are  used  for  the  following  purposes: 

1.    Monitor  and  repor^t  security  status  of  intrusion  detectors  to  the  ceT^tral 

station.  ^> 
2-    Transmft  fire,  duress  and  hold-up  alarms  to  central  station.  ^ 

3.  Report  facility  openings  and  closings, 

4.  Monitor  equipment  sensors  for  regulating  such  things  as  temperature,  pressure 
and  humidity. 

Digital  dialers  transmit  messages  in  digital  codes.    This  differs  from  the  old 
taj)e  djajer  which  transmits  recorded  voice  messages  over  the  telephone  line.  The 
transmission  is  made  by  frequency  shift  keying  (FSK).    The  encoded  message  is  received 
by  a  receiver  in  the  central  station.    The  receiver  4ecodes  the  digital  langua/e'and 
displays  messages  in  a  format  that  can  be  read  by  the  station  op,erator. 

Digital  dialers  are  called  digital  "communicators^'  because  of  their  tv/cr-way 
communication.    One  big  advantage  of  digital  communications  is  that  they  operate  on 
standard  phone  lines.    It  is  not -necessary  to  install  special  wire.    Digitals  are 
all-electronic  which  gets  rid  of  the  problems  with  mechanical  tape.    Reports  from 
digital  dialers  are  usually  more  accurate  than  taped  voices.    Sometimes  voice 
recordings  are  unclear.  '  . 

1*     ^'  '  "  ,  ^ 

The  following  diagram  shows  a  digital  dial  ing.  system: ,     '  .  , 

I 


ERiC 


Sensor 


Sensor 


Sensor 


Sensor 


Digital 

Tel.ephone 

Dialer 

Exchange 

f 

>> 

K 

$ 

'J 

Central 
Station 

Transceiver 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


The  dialer  sends  its  message  to  *a  matching /eceiver  in  the  central  station.  The 
receiver  decodes  the  digital  language  and  displays -the  message.    The  receiver  or 
transceiver  sends  a  message  back  to  the  dialer.    The  receiver  tells  the  dialer  that 
the  correct  message  has  been  received.    Correctness  is  determined  by  comparing  several 
messages.    This  fveature  .adds  to  the  reliability  of  digital  dialers.       ^        -  ' 

Digital  ct)mmunicators  p^rovide  a  two-way  com;nuni cation  between  the  protected  area  and 
the  central  station.    Tfie  transceiver  unit  at  the  central  station  acts  a^  both 
transmitter  and  receiver.    Communicators  have  several  operating  channels,  and  a  test 
channel,    A  programmer  includes  a  memory  chip^which  retains  information  through  power 
failures.    The  monitoring  schedule  is  pre-programmed  into  the  programmer.    A  typical 
digital  communicator  and  prograrnner  are  shown  below.    The  specifications  for  the 
communicator  are  included. 


DD  1  EIGHT  CHANNEL  COMWUNICATOR 

The  Acron  Modol  DD-1  MIcro-Dlaler  is  an  eight  channel  digital  communicator  capable  (Jf  report- 
inn  10  alarm  codos^whon  using  receivers  such  as  Ademco.  DCI.  Franklin.  Soscoa  and  Silent 
Knight  It  will  operate  wiTh  any  6  to  12  volt  control  panel.  For  silent  alarm  (stand  alone)  appllcir 
tions.  the  DD-1  13  available  In  a  locked  cabinet.  Activation  Q^n  be  from  N,0,.  N.C,  or  voltage 
trlaoer  inputs.  Once  triggered  the  DD  I  will  report  all  alarm  codes. 

Dial  tone  detection  and  automatic  low  battery  reporting  are  standard  features;  a  special 
regulator  circuit  allows  dialer  to  operate  on  battery  voltages  as  low  as  4,6V, 
A  total  ol  13  digits  may  bi  diaFed, dialing  pauses  may  bo  programmed  lor  ar»as  that  require  ac- 
cess pauses.  The  telephone  number,  account. number  and  mode  selection  are  stored  In  th^ 
DD  1  memory  chip.      /  ,  ^ 

^  SPECIFICATIONS 


DD-1  COMWUNICATOR 


F.C.C.  Registration  blumber:  AB7982-67793- 

AL  E  * 
Ringer  Equivalence:  0.1B 
Dimensions:  5.7'*  x  5"  x  2" 
Housing:  Clear  finished  aluminum  • 
Tpmp.  Operating  Range:  35 T  to  135*F 
Voltage  operating  range:  4.6  to  16  volts  D  C. 


Current  Consumption/standby:  Less  than 
60  mA 

Current  Consumption/operate:  Loss  than 
90mA 

Dial  Piiilslngt^ate  (rotary):  10  pps 

Make  to4)reak  ratlo:^/40 

Touch-Tone  dialing  rme:  0  1  sec  per  digit 


DD-1P  PROGRAMMER 
The  Acron  memory  chip  can  be  easily  programmed  using  the  DD  I  Programmer.  A 
special  master  chip  is  not  required.  Once  programmed.  Inlormafic^fi  will  not  bo 
lost  during  an,  AC  or  DC  |:^dwer  failure.  Mlnlmum*programming  simply  regulres 
telephone  number  and  account  number.  Additional  features  such  as  chfnglng 
zone  numbers,  dialing  second  number,  test/cancel,  restore  cod^s.  delay  and 
listening  times  and  changing  from  8  attempts  to  continuous  attempts  can  bo  pro 
grammed  as  noedod  at  no  added  expense.  The  memory  chip  may  be  roprogramm- 
pd  up  to  4  times.  Five  control  switches  and  a  digital  readout  are  built-in. 


DD1P  PROGRAMMER 


BESI  ''OPY  AVAILABLE 


9d 
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information 


Digital-sdialer  units  can  be  purchased  in  many  configurations.    Some^'are  combined  wit^h 
a  control  cabinet.    A  communicator/control  combina'tiori.  and  its  specif ications^re 
shown  below.  J  ,  - 


D1270 


D1270  COMBINATION  CONTROL/COMMUNICATOR 

The  D1270  combines  all  the  features  of  the  12/t)  combination  qontrol  (see  Control  Panel  Sec 
lion  of  this  catalog)  with  the  Model  106  Dlqital  Gocnrnunicator  in  one  specially  designed 

cabinet  * 

Features  include  lire  option,  plug  in  terminals  and  bell  cut-off  system 


MODEL  1290  CQlVIPUTER  ALARM/COMMUNICAtOR  . 

The  1290  features  fail  safe  armin(ff  back  yp  loop,  *^.ilent  panic,  a  12V  POOmA  regulated  output, 
battery  fuse,  microcornpulor  control  and  an  8  channel  digital  communicator  with  multiple  pro- 
gram  codes 

COfVIMUNICATOR  FEATURES 
•  '  DIGITAW*IALER 


CONTROL  PANtL  FEATURES 
CONTROL  PANEL 

Adjustable  Bell  Cut  Off 
Recycle 

Home/Away  .Option 
Fnlrance  Pre  Alarm  Output 
BcMI  Output 

Burlgary  Spare  GonlacI 
Day  Bypass  Switch 
Rrt.hargeable  or  Dry  Cell' 
^)tand  By  Circuit 
Locked  Cabinet 
A<:  Light 


Remote  Arm  or  Disarm 
Miilli  Stations 
LED  for  Circuit  Condition 
L  t-  D  Sysleni  Set 
Uses  Slrindard  501L  L.E  D 
Type  Remotes 
Instant  Loop  NO  f)r  N  C 
Delay  loop  NO  of  N  C 
Day  I  nop  N  C 
A(J|wslable  Exit/Entrance 
Delay  \  , 


MiiIIi()1l»  {^ocln  PtO(|r,ixnintng 
8  OiUnmnl  an\v.\  cm  he  spI 
lor  tlU'  lollowtruj 
I  f  iro  rnjinUiHUfd  wtlh 

?  f  ifp  Iroiiblir 

\  Ruajl^iry  Willi  roslorr 

\  Sii(*nt  p.mir 

S  (Ipon  ;in(t  rilosf 

OPTIONS 

WSt^  Inlry  Wciffitru)  O.ly  f  ur 
Son.Htrl  ^  ^ 

m){)  \Uim)\v.  aosnl  lor  f  ne  ' 
H\'m  Plnq  In  f  Iff!  ftfilciy 
f^l^'lO  ML»rturop.it)le  Sinml  Hy 
Ballery  1?V  4AMP/MM 


;  M.nnl.in}  or  momentary 
''y»'r  Ifilophonr'NffinhPf 

Auto  Rpcoivfir  miqerchfinge 
\);)  lo  -1  ni()»l5  per  Account 

\\\\\\\  in  I  im»-Spi/ure 

I  t  0  TrnnN'riiiriMon  Incticalof 

SPECIFICATIONS 

^l"8;^    4()VA  1f,inslofmer 
'\  Am()  f  usp    A  C 
1  Ani()  B.iltcry 

I  Aino  Fir.n  t?V 
Oufpul  IM.IX) 

I I  0  Volt  Ch.irqmg  Circuil 
SiMMvConMcIs  M.tlod  .11  Max  f) 
Amps  t1!J^AC/^()V()C  ' 

•  MIS    I     10  S    n    '?  fb 
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A  dialer  may  be  combined  with  a 
specif i Cations  are.  shown  below. 


programmer.    One  communicator/programmer  unit  and  its 


"TRITON"  DIGITAL  COMMUNICATOR  AND  PROGRAMMER 

SPECIAL  FEATURES  AND  SPECIFICATIONS 


1      .  ^  m 

1  or,»  -inn 

-ii  Ml'? I  I n  r'i 


J.. 


H 


*  I  i  I  i*  1  A  :i  V  X  ^. i 


Codes  cannot  be  visually 
a  Variety  of  DIallng  out 


"TRITON'*  PD.4e5  FOUR  CHANNEL  COMMUNICATOR 
4  Zones  —  Vo{tagG  and  dry  contact  closure  activation 
Compatible  With  All  Popular  Digital  Receivers 
Memory  Chip  Programming,-^  No  vi/ires  to  cut  or  nut*6  to  rearrange. 
d0clphere.d  ^  * 

Communicates  WMh  Up  To  3  Different  Telephone  Numbers  In 
Sequences 

True  Dial  Tone  Detection     ,  / 

2  Wire  Line  Seizure 

6*18  Volt  Filtered  DC  Operation 

Low^Currehl  Draw  —  30  microamps  Inactive,  150  mllllamps  active 

Rugged  ABS  Plastic  Case  — '(4-V4  x  7  x  1-3/8)  v^^lth  snap-In  protective  terminal  cover.  Opfvona 
medial  cabinet  available.  ^  ' 


DD-48S 


Restore  Reporting:  £ach  zone  can  be  programrr^ed  for  its  own 
single  digit  code  whl#fi  Is  sent  II  the  cone's  activation  Input  Is 
removed  after  the  unit  has  dialed  out.. 

Low  Battery  Reporting:  After  zorie  activation  is  removed,  the 
unit  checks  jts  power  input.  If  this  Is  low,  it  dials  out  io  send  a 
r>electable  single  digit  cade. 

Alarm  Abort:  Allows  the  transmission  to  be  stopped  if  th^unil 
hnn  Ueon  roslorecJ  before  ^^  dial  out  has  been  completed. 
Zone  Trip  Delay:  A'delay  from  1  second  to  4V4  minutes  can  be 
prograrnmecj^r  any  zqne.* 

Ring  BackfTost:  Alter  a  successfill  transmission  Ihe  unit  will 
Jiound  an  .optional  "Sonalert"  (lor,  a  programmable  length  ol 
'"'time)  once  "kiss  oll"  is  received  Irom  Ihe  central  station." 

or  4  Digit  Account  Codes. 
Alarm  Coded:  Choost)  any  single  digit  code  lor  each  zone 
11  Digit  Access  Nurhbor:  Sometimes  needed  to  reach  an  out- 
r»i(Jf»  lelophonn  lirie  •  ^ 

Up  Io  3  Separate  Telephone  Numbers;  (ol  up  to  11  digit*  each) 
can  be  conloctod. 


PROGRAMMABLE  FEATURES 

»  Choice  of  Dlal'Out  sequences:  Sequence  selection  and  number 

ol  dialing  attempts  ore  lully  programmable. 
>  Normal  Mode:  The  communicator. will  try  to  get  through  to  one 
ol  two  telephone  numbers. 

•  Emergency  Mode:  The  communicator  will  try  to  get  through  to 
one  ol  three  telephone  numbers.  ^  ^ 

'  Double  Report  Mode:  The  communicator  will  try  to  get  through 
to  twool  three  leleyiione  numbers  Thio  mode  is  Ideal  lor  reach- 
ing two  separate  central  stations. 

*  Select  Mode:  Activation  ol  zones  I  and  II  wilt  trigger  an  ertier- 
gency  message  to  be  aeni  to  one  telephone  number,  while  ac 
tivation  ol  zones  111  and  IV  will  tri^fger  a  transmission  to  a  sec' 
ond,  separate  telephone  number. 

'  Combination  Select/Emergen&y  Mode:  This  combines  the  loa- 

tures  ol  the  two  modes. 
'  Combination  Select/Double  Report  Mode:  This  combines  the 
leatures  ol  the  two  modes 
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Informatibn 


/ 


^ 


Digital  receivers  must  be  compatible  with  the  bigital  dialer..   The  receiver  answers 
Incoming  calls-  and  sends  an  "acknowledge"  signal  back  to  the  dialer.    The  receiver  • 
compares  sets  of  coded  messages  from  the  dialer.  HJhen  satisfied  that  the  message  is 
valid,  the  receiver  transmits  a  "hang-up'^  signal  to  the  dialer.    Sojne  receivers  have 
hard  copy  printers  attached.    Photographs  of  a  digital  receiver  and  a  receiver/printer 
are  shoV^n.  .Specifications  for  the  two  recei-ving  units  are  included.  » 


B510  QIGJTAL  RECEIVER 


,POWEh:  Operates  on  117  V'AC  Provision  lor">ylernal  battery 

power  supply.  •  '  '  ' 
POWER  CONSUMPTION:  20  watts.  r 
DIMENSIONS:  bVh"  x  6"  x  13"  (22.2  x  15.2  x  33  ohi), 
SHIPPING  WEIGHT;  17  ibs.  (7.71  Kg.). 


8520  DIGITAL  RECEIVER/PRINTER 


*POWER:  Operates  on  117  VAC.  Provision  for  external,  b^llery 
power  supply.  ^ 
POWER  CONSUMPTION:  30  watts  ^ 
DIMENSIONS:  17'//'  x  6"  x  13  ^<44  5  x  15  2  x  33  cm) 
SHIPPING  WEIGHT:  25  lbs.^1 1  34  Kg  ) 


TAPE  DIALERS  '  •  ^ 

The  tdt^e  dialer  is  called  a  voice  dialer  that  is  used  on  standard  telephone  lines. 
The  /ialer  uses  an  endless  loop  9f  su'dio  rec(?rding  tape.    The  telephone  ntJmber  of 
the  monitoring  station  is  .pre-recordbd  by  tone  ,puTses.   Jhe  number  is  followed  by 
voice  messages.    When  an  alarm  system  trips,  the  dialer , starts  running  the  4:ape. 
The  tone  pulses  dial  the  number  of  the  monitoring  station.    The  alarm  is  given  as 
pre-recordjed  voice  messag^.     *  ^.  '  «  • 
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Information 


A  photograph  and  specifications  of  a  typical  tape  dialer  is  shown  belov^  The  tape 
dialer  is  also  called  an  automatic  telephone  dialer. 


MODEL  310  AUTOMATIC  TELEPHONE  DIALER 
•  Dual  Channel  •  Channel  2  Priority  •  Line  Seizure  •  Antl-Jam  Programming  •  Plug*ln  Com- 
ponents •  Dry  Closure  or  6-12  Volt  Activation  on  Both  Channels  •  Field  Programming  • 
Endless  Loop  Cassette  —  6  Min.  (Eliminates  Threading  Problems)  •  Momentary  Test  Switch: 
Eliminates  Test  Errors  &  Accidentally  Leaving  Unit  In  Oft  or  Tesl  Mode  •  Unit  Activated  L,E,D. 
Indlcatori  •  Extremely  Inexpensive  Telephone  Style  Programmer  •  Solenoid  Engages  Pinch 
Roller  when  Unit  is  Activated  (Eliminates  Tape  Sticking  &  Jamming)  •  Tape  Head  Stop 
Mechanism  •  Supervisory  Time-Out  Circuit  (Eliminates  Runaway  Dialing)  •  Unique  Momentary 
Test  Switch:  Ensures  Connection  to  Telephone  Network  •  Actual  Audio  Message  &  Dial  Clicks 
Heard  on  Home  Phone  •  Unit  Returns  to  On^Llne  Only  Alter  Test.Cycle  Is  Completed  .  . .  Even 
if  Home  Pbone  is  Back  on  Re?6iver  •  Tape  and  Transformer  Included., 


310 


1271-20  VA  Transformer*     •  3  AMP  Fuse 


SPECIFICATIONS 
•Total  Current  Operating  750  MA 


Total  CuVent  Stand-6y  Zero 


ACCESSORIES 

311  Coupler  Power  Supply,  and  Interface. 

312  AC/DC  Power  Module  with  plug-In  power  supply. 

312R  AC/DC  Power  Module  with  charging  circuit,  Plug-iri  power  supply,  and  rechargea^e  stand-by  battery;  4  amp/hr, 

313  Coupler  cord. 

315  Blank  tape  (12  min.).  .  -        '  •  * 

316  Blank  tape  (6  mini  ^     '  ^  / 

317  Programming  for  tape  (6  min.). 

319  Line  Cut  Detector,  6  or'l2V.  California  Public  Uliliffes  Comm  ReQislralk)n  WQ^58. 

320  Telephone  Style  Programmer  (or  310  dialer,  Includes  Microphone.  ^ 

321  Bulk  Eraser,  for  clearing  used  tape?. 

3C2  Blank  Tape  Cartridge  for  ATA  Dialers  only.  *  f 

368  Connector  Cord,  FCC  Approved  for  use  with  RJ-31X  telephone  jack  (7*). 

461  Hold  up  Oscillator  (special  applications).  .  ^  .  v 


i 
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■J 


Infor 


The  tape  dialer  al\©~€kles  in  many  configurations.  Some  have  a  combination  dialer 
programmer.    Such  a  combination  and  Its. specif ications  are  shown  below. 


and- 


/ 


Two  Channels  —  Burglary  &  Fire 
Built-in  Tes!  Speaker  wilh  Test 
Switches  lor  Each  Channel 
Activates  from  N.O.  Contacts 
or  D.C.  Impulse 
Can  Be  Set  So  That  Loc^l 
Control  Aborts  Dialer 
Operates  (rom  a  6  Volt  Battery 
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Information 


One  problem  witfvthis  type  of  dialer  is  the^  tape  transport  System, 
used  for  a  period  of  time,  the  tape  may  stick  atjd  cause  problems. 


If  it  is  not 


/ 


r 
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Assignment 


Read  pages  219  -  223 ^in  supplementary  reference. 
Complete  job  sheet.  ■  ^ 

Complete  self  assessment  and  check  answers. 

I 

Complete  post  assessinent  and  have  instructor  check' answers 


^ — 
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ANALYZE, DIGITAL  AND  TAPE_ DIALER  SYSTEMS.  •  -  . 

•  Visit  sites 'that  use  eacfv  of  the  dialer  sys^jts.' 

•  Ask  the  monitor  of  the  system'^to  explain  how  it  works.  "  -  • 

•  Construct  a  flow  chart  of  a  digital  dialer  system  from  sensors  to  response". force. 

•  Construct  a  flow  chart  of  the'tape  dialer  sys.tem.  ,  . 
9   Identify  how:                 y                                    •  ,  . 


Dialer  is  connected  with  sensors. 
Dialer  is-  connec^ted  with  phone  service. 
•Receiver  is  connec(ted  with  phone  service. 
Receiver  displays  information.  . 
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•  Sdf 


p    1.   -List  3/purposes  served  by  digital  -dialers 


2. 


dialers  transmit  voice  messages  that. hav^  been  pre-recorded. 


3.  The 


receives  and  de)>Q^es  messages  sent  by  the  dialer. 


0^ 


4.    Digital  dialer  systems  *ffer ' 
area  and  mo/ii tori ng  station. 


way  communication  between  protecte)d 


5.    Why  is  the  tape  transport  system  of  a  tape  dialer  a  problem? 
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Self  nsses^ment 
Rnswers 


\ 


1. 


Monitor  ani^  report  security  status.    Transmit  fire,  duress  and  intrusion  signals 
to  t*e  central  station..  "Report  facility  openings  and  closings.  Monitor 
equipment  sensors;  .        ^     .  . 


2.  Tape 


3.  Receive 


4 

veV 


V 


4.  Two 


5.    Because  of* long  perit)ds  of  disuse.    The  tape  may  stick, 


\ 


«  * 
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Post 


1.    List  two  configurations  of  (figit'al  communicators 


2.    Digital  codes  from  the  communicator  j|s  decoded  in  the 


3.    Which  is  the  most  reliable  —  digital  or  tape  dialers? 


4.    List  two  configurations  of  digital  receivers. 


5.    Why  is  the  digital  dialer  called  a  comrnunicator? 


1C;1 
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•Instructor 
Post  nsses$mer\t  Pnswers 


Cojg.-^nation  control  unit/  communicator  /  dialer  /  programmer 


Receiver 


3.  Digi^l 

4.  Receiver  /-printer 
Receiver 


5.    Because  the  receiv^^  carr  communicate  back  to  the  dialer. 
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Supplementari| 
References 


Barnard,  Robert  L.    Intrusion  Detection  Systems 
Applications.  .  Butterworth  Publishers 


Principles  of  Operation  and 


Boston.    1981.    Pages  219-223, 
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BLUEPRINT  READING  BUILDING  MATERIALS  AND  SYMBOLS 


Goal: 


The  apprentice  will  be  able  to 
identify  building  materials  used 
in  construction  by  reading  ' 
blueprints. 


Performance  Indicators: 


1.  Recognize  drawing  symbols  for  commpn 
building  materials. 

2.  Recognize^ common  symbols  of  a 
plumbitig  plan* 

3.  Recognize  common  symbols  of  an 
electrical  plan. 

A«    Recognize  common  symbols  of  an 
air-conditioning  plan. 

5.  Recognize  topographical  symbols  of 
a  plot  plan. 

6.  Read  dimensions  on  drawings  and  blueprints 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


nan 


Stydy  the  goal  and  performance  indicators  to  find  what  is  to  llfrned  from 
package.  *  * 

€ 

Read  the  information  sheets. 

Complete  the  reading  assignment  for  further  information  on  wall  and  ceilinq- 
framing  details. 

Complete  job  sheet.  .  ,    ,  /* 

Complete  self  assessment  and  check  answers. 

V-      ■  ... 

Complete  post;  assessment  and  have  instructor  check  answers.  ^ 


\ 


\ 
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Ydcabularu 


•  Air  conditioning'plans 
..•  Detail  sections 

•  Electrical  plan 

r 

•  Elevajiions^ 

•  Floor  plan 

•  Plot  plans 

•  Specifications 

•  Survey  plan 

•  Topographical  synbols 


0  * 


1 
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>                                                                                                                  '  r 

 »-T  1^                 ■  .  

IntroHi  ifT"inn 

t. 

Blueprints  show  de4;ails  of  construction  and  the  typ;es  of  materials  used  in 
construction.    A  mirtimum  set  of  builidng  plans  consist  of  floor  plans,  front 
elevation,  right  elevation,  survey  plan  and  a  full  section  of  the  building.  A 
maximum  set  of  plans  includes  many  Other  plans  such  as  landscape,  air  conditioning,, 
electrical  and  plumlginci  plans.  '  '  \  , 


An  ins-taller  should  be  able  to  read  the  symbols  for  various  types  of  building 
materials.    Wt)en  making  decisions  on^microwave  applications,  for  instance,  it  is, 
important  to  know  what  the  walls  are'made  from.    Installers  must  drill  holes  in 
walls  to  string  wij'e  for  alarm  systems.    The  blueprints  wiVl  shbw  what^i;es 
undernieath  the  plaster.  JT 
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Information 


SETS  OF  PLANS 


-flan  sets  for^odern  buildings  aremade  by  professional  architects.    The  number  of 
plans  in  a  set  depend^  on  the  degree  to  which  the  .dlBsi£|ner  wishes  to  control  the 
'construction  of  a  building,  'An  average  set  of  pUns  includes: 


Floor  plsty 

Front  elevation' 

Rear  elevation 

Right  elevation 

Left  elevation  ^ 

• 

Interior  elevations 

Plot  plan 

Survey  plah    ' * 

> Full  section 

Detai 1  sections  ' 

Electrical  pll^ 

All  of  these  drawings  t:an  be  helpful  to  the  installer  in  planning  space  and 
\olumetric  detection  systems.    The  plot  plan  can  be  used  in  planning  outdoor  and 
perimeter  security  systems. 

SPECIFICATIONS 

Many  plan  sets  include  material  specifications.    Specifications  show  materials  to  be 
used  in  each  part  qf  the  Uiiilding  and  the  exact  dimensions  of  each  of  the  items.  A 
set  of  specifications  is  listed  as  a  table. 


Line 
No. 

Item 
No. 

QUANTITY 

MATERIAL 

r 

UNIT 
COST 

TOTAL 
COfT 

V 

V 

• 

V 

1 
2 
3 

Ceil ing 
Framing  ^ 
Roof 
Framing 

150  pieces 

2"  X  6"  X  12'  Joists 
2"  X  G"  X  16'  Rafters 

1 
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Information 


Specifications  can  be  used  in  cases  where  the,  plan  is  not  clear  to  the  'readers 

-  »-  ■  ,  '  ^ 

SYMBOLS  .  \     •  •  *'  ' 

Each  type  of  building  material  tias  its  ov;n  symbol.  In  order  to  read  plans  and 
blueprints  ,  the  reader  must  know^  common  symbols  by  sight.  Materials  symbols  wil.l  "^ 
appear  one  way  in  an  elevation  drawing  and  in  another  my  in  a  section  drawing. 
Elevation  drawings  show  the  side  of  a  building  from  top  to  bottom.  Sections  show  a 
building  as  though  it  has  been  sawed  in  half.  The  section  shows  the  exposed  cross- 
section-  after  it  has  been  sawed.  The  symboTs  for  common  building  materials^  in  both 
elevations  and  sections  are  shown  below. 
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Information 


J 


PLUMBING  SYMBOLS 


An  installer  should  have  some  knowledge  of  plumbing  plans.  The  symbol;?  for  plumbing 
plans,  are  shown-., be  low.  •  '  * 


HW     Hot  ' ia^reid 
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 l-L   CouPUtiCr 


0  fkoc^  Die^"^ 


our- 
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ELECTRICAL  SYMBOLS  '  ' 

 ^   yj  _  . 

Electrical  symbols  of  an  architectural  plan  -are  somewhat  different  from  those  used 
in  the  blQck  diagrams'and  schematics  of,  electronics  plans.    The  common  electrical  , 
symbols  are  shown  below  and  on  the  next  page. 
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T 


ELEaRICAL  SYMBOL'^  (Continued) 


AIR  CONDITIONING  SYMBOLS  •       .  >       .      '  . 

Air  conditioning-iCystems  influence  some  types  of  detection  devices.  The  installer 
should  know  the  common  symbols  for  air  conditioning  systems.  - 


L 


JZ  X  16 


'L^     D^'^r  S-z^ 


0 


TOPOGRAPHICAL  SYMBOLS 


Plot  plans  use  topographical  symbols  to  show  natural  and  man-made  features  of 
outside  a'reas,  ^The  plot  plans  can  be  Very  useful  in  planning  outdoor -detection 
systems.    The  plot  plans  show  trees,  power  lines,  railroad  tracks  and  roads  that\ 
may  interfere  with  some  types  of  intrusion  detectors-. 
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Information 


TOPOGRAPHICAL  SYMBOLS  (continued) 

I 


O 


37.Z 


 Po^f,^^ 

------ 


DIMENSIONS 


Dimensions  are. shown  with  dimension  lines.  A  dimension  line  has  an  arrow.at  each 
end. 


20' 


Distances  (^an  be  calculated  from  plans  by  reading  the  dimensions  on  the  plans. 
Detection  coverage  patterns  can  be  planned  from  the  blueprints.  The  length  of 
wire  runs  and  locations  of  sensors  and  processors  can  be  planned  in  advance. 


APPLICATIONS 


Blueprint  reading  is  a  critical  skill  for.  low  voltage  installers.    They  do  not  need 
to  be  architects 'Or  drafters.    The  installer  must  be  able  to  interpret  the  work  of 
architects.    This  requires  the  installer  to  know  the  conmon  symbols  used  in  drawings 
and  how  to  read  the  dimensions  shown  on  the  blueprints:    With  some  basic  knowle'dge 
of  symbols  gnd  dimensioning,  the  installer  can  .become  a  good  blueprint  reader 
through  job  experience. 


ERIC 


120 


INSTRUCTIONAL  LEARNING  SYSTEMS 


•  Read. Chapter  12--Wall  and  Ceiling  Construction,  pages  209  -  221  in  Architecture 

Residential  Drawing  and"  Design.    Kicklighter  anci  Baird.  Goodheart-Wfllcix   

Company,  Inc.    South  Holland,  Illinois.    1979.  " 

A'    '  '  -  '  > 

•  Complete  job  sheet*  . 

Complete  self  assessment  and  check  answers. 

•  Complete  post  assessment  and  check  answers  with-  i>istructor. 
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Job  5h€€t 


ANALY-ZE  A  COMPLETE  SET  OF  PLANS 

•  Secure  a  set  of  blueprints  for  a  commercial  o.r  residential  building.' 

•  Examine  each^plan  in  the  set:-  .'  • 

-  What  kind  of  plan  is  it?  ■  . 

-  What  is  the  purpose  of:|he  plan?,-  ^  ^ 

-  Which  symbols  do  you  recognize?         "  '  / 

-  Which  symbols  do  you  fail  to  recognize? 

-  Can  you  understand  the  dimensions  of  the  plan?  ''nf  i 

•  Make  a  list  ot  symbols  -and  other  plan  features  that  you  do  not  understand 

•  Ask  you  instructor  to  explain  thos*  features  that  you  do  not  understand. 
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Self ) 

AssessmEnt 


study  the  following  plan.  ^/ 

1.    What  type  of  plan  is  it?      ,  -  ' 

Identify  what  the  plan  shows  at  the  following  points: 
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Self  flssessment 
Rnswers 


1.    Tot^l  length  of  house 


2.  '  Bri^k  fireplace  hearth 


3.    Total  width  of  house 


L 


4.    Tub  access 


5. '  Attic  access 
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Post 

Assessment 


Study  the  following  plan. 

1.    What  type  of  plan  is  it? 

Identify  wh^at  each  of  the  symbols  represent, 


numbers  are  marked  on. the  plan. 
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Instructor 

Post  Assessment  Answers 


1.    Electrical  and  heating 


2.  Telephone 


3.    Ceiling  duct  outlet 


4.    Duplex  receptacle 


5.  Window 


6.    Weatherproof  duplex  receptacle 
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Supplementarii 
References 


Kicklighter,  Clois  E.  and  Baird,  Ronald  J.    Architecture  Residential  Drawing 
and  Design.    The  6oodheart-Wi 1 Icox  Company,  Inc.    South  Holland, 
niinonsr    1979.  ^ 


\ 


\ 


127 


9.2 


DESIGN  OF  ALARM  SYSTEMS 


Goal: 

The  apprentice  will  be  gble  to 
design  a  basic  home  or  commercial 
alarm  plan« 

'  4 

Performance  lndl<;dtors: 

1^    Identify  zones  of  detection. 

2.  Identify  sensor  devices  for  each 
zone  of  detection,  * 

3.  Sketch  alarm  system  on  plot  and 
floor  plan. 

• 
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Study  Guide 


•   Read  the  goal 'and  performance  indicators.    This  tells  you  v/hat  can  be  expected 
from  the  package. 


Re^id  the  vocabulary  list.  The  vocabulary  list  will  show  you  the  trade  tl!?*! 
to  be  used  in  the  package,      v)  ^  \ 


ms 


•  Read  the  introduction  and  information  sheets  for  technical  content. 

•  Complete^ the  job  sheet  for  practice  in  designing  a  system,    ^  ^ 

Complete  the  self  assessment  to  see  how  much  you  have  learned.    Check  your 
own  answers,      ^  ,        ^  * 

'  •  Complete  the  post  assessment  to  show  your  instructor  how  much  you  have  learned. 
Have  instructor  check  answers. 
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Yocabularij 


•  Asset  loeation 

•  Asset  value 

•  Deterrants 

•  Exterior  zone 
Field  detectors 

•  Floor  plans 

•  Motion  detectors* 

•  Perimeter  penetration  zone 

•  Plot  plans 

•^  Proximity  detectors 

•  Stress ^detectors 

•  Structural  barriers 

•  Threat  analysis 

•  Transducers  ^ 

•  Zones  of  detection 


\ 
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Introduction 


Design  of  alarm  systems  involves  many  considerations.    The* designer  must  .knov/  what 
threatens  the  property  and  methods  for  detecting  intrusion.    Such  design  involves 
paper  and  pencil  drav/ings  of  floor  plans  and  plot  plans.    In  some  cases  construction 
blueprints  are  available  to  the  installer.    Sometimes  installers  will  have  to  draw 
their  own  plans.        •  "  . 

The  design  is  much  easier  if  the  total  system  is  broken  into  zones  of  detection.  This 
allows  the  designer  to  deal  with  small  pieces  of  a  system  at  one  time.    When  the  small 
pieces  are  tied  together,  it  is  the  design  for  a  total  security  system.    The  .zones 
of  detection  become  organizers  for  the  design  of  intrusion  detection  systems: 
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Information 


USE  OF  BlUEPRiriTS.  DRAWINGS  AND  PLANS 

When  designing  home  alarm  systems,  the  installer  should  have  a  basic  floor  plan.  The 
floor  plan  shov/s  doors,  windows,  hallways  and  many  other  features  of  a  home. 

If  outdoor  detection  is  to  be  included,  a  plot  plan  will  be  needed.    A  good  plot 
plan  shows  distances,  trees,  shrubs,  entrance  ways  jnd  fences.  •  . 

*  > 

Detailed  plans  and  specifications  such  as  electrical  and  air  corii^itioning  plans  will 
be  needed  for  commercial'  and  industrial  jobs.    For  home  protection,  the  floor  plan 
and  plot  plan  should  be  sufficient  for  designing  a  system.. 

If  drawings  £rre  not  available,  the  installer  should  take  measurements  and  sketch  a 
floor  plan  as  plot  plan.  Some  type  of  plan  is  needed  for  laying  out  the  design  of 
the  system.  '  •  ■  '  * 

'considerations  IN  DESIGN 

Several  considerations  should  be  given  to  the  design  o.f  an  alarm  system.  ^ 

•    1.    Threat  analysis      What  is  the  nature  of  the  threat  to  the  property  to 
be  protected? 


2.  'Assest  value  —  What  is  the  value  of  the  items  to  be  protect^? 


3.  Location  of  assets—  Where  are  the  valuables  located  within  the  protected 
areas?  • 

4.  Structural  barriers  —  What  types  of  barriers  exist  between  a  burglar  and 
the  protected  items?    Fences,  walls,  roofs,  floors  and  vaults  are  examples 
of  structural  barriers.'         '  " 

5.  Operable  openings      How  mapy  openings  or  access  points  does  the  intruder 
have  for  entering  the  house?  •  -  .  .     -  -  , 

6.  Deterrants      What  types  of  deterrants  now  exist?   Neighborhood  watch, 
security  patrols  and  watchdogs  are  examples  of  deterrants. 

ZONES  OF  DETECTION  ^  *  ' 

The  zones  of  detection  must  be  determirwg."  Some  systems  may  start  at  the  property  • 
line  fence  which  is  the  first  zone  of  detection^   Other  systems  may  start  at  the  • 
building  walls  which  is  the  third  zone  of  detection.   The  designer  must  decide  wh?rq 
detection  should  begin.    It  will  depend  on  the  threat,  asset  value  and  the.otber 
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considerations  of  design.    The  five  zones  of  detection  are: 

Zone  1  --  Perimeter  penetration  such  as  crossing  the  boundary  line. 
Zone  2      Exterior  zone  such  as  walking  across  the  yard.  •  - 

Zone  3  Perimeter'  of  building  such  as  breaking  through  walls,  doors  and  windows. 
Zone  4       Interior  of  building  outside  the  room  where  the  protected  item  is  stored. 

it 

Zone  5      The  protected  item  such  .as  a  safe,  file  cabinets  or  antique  collection. 

CHOICE  OF  DETECTION  DEVICES  ►  •  - 

(Thq  selection  of  sensor  devices  is  determined  by  the  zones  of  detection.    The  zones 
of  detection  and  sensor,  devices  are  listed  below:  '| 

Zone  1  —  Perimeter  penetration  - 


-  ElectrTc  field  sensors 

-  Transducers  (geophone,  piezoelectric, 
electro-mechanical)  ^  . 

-  Electret  cable  transducer  | 

-  Strain-magnetic  line  sensors 

-  Taut  wire  switches 

Zone  2  --  Exterior 

-  Buried  1 ine  sensors 

-  Infrared  beam 

-  Microwave  beam 

Zone  3  --  Building  perimeter 

-  Foil  tape 

-  Grid  wire 

-  Vibration  detector 

-  Glass  breakage  detector 

-  Magnetic  door  switches 


^ield  detectors 
«  Stress  detectors 

-  S 


Field  detectors 
*  Beam  detectors 


Stress  detectors 
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.  inrormation 

V  J 

Motion  detectors 


Proximity  detectors 


Zone  4      Building  interior 

-  Passive  infrared/* 

-  Audio 

-  Ultrasonic 

-  Sonic 

-  Microv/ave 

Zone  5  --  Protected  item 

-  Pressure  mats 

-  Capacitance  sensors 

-  Vibration  detectors 
'  -   Tilt  switches 

DESF6NING  THE  SYSTEM  ^       '  - 

1.  Determine  where  detection  should  begin  (Zone. of  detection),  ,  " 

2.  Select  most  appropriate  devices  for-each  zone.  ' 

3.  Determine  the  number  of  sensors  needed  in  each  zone  of  detection. 

4.  Sketch  wiring  layout  from  sensors  to  signal  processors. 

5.  Consider  environmental  factors  that  may  affect  each  type  of  sensor.  Rain, 
snow,  flying  birds  and  street  traffic  hdve  ^  effect  on  many  sensors.  Early 
consideration  of  this  may  avoid  false  alarms. 

FIRE  ALARM  SYSTEM  DESIGN  .  '  . 

Fire  alarm  systems  are  designed  to  alert  people  ihat  a  fire  is  under  way.    The  design 
of  fire  alarms  ts  much  different 'than  that  of  an  intrusion  alarm  system.    A  fire 
alarm  system  must  consider:  1 

.1.    Sensors,  usually  smoke  detectors,  placed  in  or  near^  sleeping  areas. 

2.    Sensors  placed  in  duct  system. 

The  choice  of  sensors  for  home  installation  is  simple.    The  smoke  detector  gives     ^  „ 
A  earlier  warnings  than  the  flame  detectpjrs  or  thermal  detectors.    Most  systems  use 
^a  smoke  detector  that  works  on  the'prwicipl^  of  ionization'.. 
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•  Scan  information  in  pages  1  -  51  of  the  supplementary  reference.    Read  material 
that      needed  to  complete  your  background  knowledge  of  design  philosophy  and 

'  requirements. 

Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  check  answers. 

•  Complete  post  assessjngnt  and  have  the  instructor  check  answers. 
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Job  Sheet 


PLAN  ALARM  SYSTEM  FOR  YOUR  OWN  RESIDENCE 


•  Materials 

-  Butcher  paper 

-  T  square  or' rules  , 


•  Draw  a  floor  plan  for  your  residence,    include  doors,  v/indows,  and  room  dimensions. 

•  "Plan  an  intrusion  alarnysystem  for  Zones'3i  4  and  5.  ,  . 

•  List  your  selection  of  intrusion  sensors  for  each  detection  zone.  • 

•  Show  location  of  control  unit. 

•  Show  how  system  will  be  monitored. 
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LIST  DETECTION  DEVICES  THAT  K\RE  APPROPRIATE  TO  THE  ZONES  OF  DETECTION 
1.    Zone  i  " 


\ 


2.    Zone  2 


3.  Zone  3  ^ 

4.  Zone  4 

5.  Zonje.5 

, *  6;  List  two  examples  of  deterrants. 


7.    What  type  of  drawing  is  needed  for  planning  exterior  detection? 


8.    What  type  of  plan  is  needed  for  planning  zone.  3,  4  or  5  detection? 


9.    What  is  a  threat  analysis? 


10.    What  type  of  fire" detector. is  most  widely  used  in  homes. 
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Self  Rssessment 
Rnswers 


1.  Electric  field  sensors,  tran|sducers  (geophone,  piezoelectric,  electro-mechanical , 
electret  cable)  taut  wire  switches,  strain-magnetic  sen-sors. 

■.        '  .  ■  ^ 

*'     Y  '  ■  * 

2.  Buried  line  sensors,  infrared  beam,  microwave. 

3.  .  Foil  tape,  grid  wire.,  vibration  detectors,  glass  breakage  detectors,  magnetic 

dogr  switches.  .  ,    .  f 

** 

4.  Motion  detectors  (passive  infrared,  audio,'  sonic,  ultrasonic,  microwave), 

5.  Pressure  mats,  capacitance  sensors,  vibration  detectors,  tilt  switches. 


.6.    Watchdogs,  security  patrol,  neighborhood  wa,tch. 

*  '  .  ■.  ■ 

T-^  Plot  plan  ' 

8.    Floor  plan 

.4.    Determine  the  level  of  threat  to  life  and  property 

10,.    Ionization  smoke  detector 
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*Post 
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4  «L 


On  the  following  plan,  mark  the  zones  of  detection  in  red  pencil.  Remember  there 
.     are  five.  * 

•  List  two  types  of  sensojs  that  might  be  used  in  protecting  each  zone. 


V 

i 


X 

I 


>- 


1  ~ 


0/  Ml  MG 


O 


FFtC£ 


H  - 


Doo  R  S 


ERIC 


I3li 


••INDIVIDUALIZED  LEARNING  SYSTEMS 


instructor  • 
Post  Assessment  Answers 
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Bernard,  Robert  L.    Intrusion  Detection  Ssytems;    Principles  of  Operation  and 
Applications.    Butterworth  Publishers.    Boston..   1981.    Pages  1  -  SI. 
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TYPES  AND  APPLICATIONS  OF  ALARM  SYSTEMS 


Goal: 


The  a,pprentice  will  be  able  to 
describe  the  types  and  applications 
of  alarm  systems i 


ERIC 


Performance  Indlcators: 


Descrlbe  main  parts  of  a  security 
alarm  system  and  their  functions. 


2. 
3, 
A. 
5, 


Describe  a  hard-wired  system. 
V 

Describe  open  and  closed  circuits. 

Describe  armed  an^  unarmed  systems 

Describe  common  devices  used  in 
detectors  and  their  use. 
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Sfudy  Guide 


•  Read  the  goals  and  performance  indicators  to  determine  what  you  are  expected 
to  learn  from  this  package. 

•  Read  the  information  sheets. 

•  Review  vocabulary  sheet  to  make  sure  that  you  understand  the  meaning  of  terms 

•  I  Complete  self  assessment  and  check  answers  with  the  answer  sheet. 

•  Complete  post  assessment  and  ask  instructor  to  score  answer. 
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•  I Armed  system , 

•  Bullet-nosed  sensor 

•  Cable 

•.  Closed  circuit 

•  Control  unit 

•  Detector 

•  Disar'med  system 

•  Hard-wired  system 

•  Open  circuit 

•  Pov/er  supply 

•  Pressure  sensitive  matting 

•  Reed  and  magnet  svyitch. 

•  Tamper  switch 

•  Vibration  switch 
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Introduction 


Most  alarm  systems  are  designed  to  protect  life  and  property.   The  major  uses  of 
alarm  systems  are:  .  *  • 

Bank  alarms  to  protect  the  bank's. money  from  robbery  and  theft.  Bank 
;  security  has  been  a  problem  for  several  hundred  years. 

--    Fire  alarms  to  protect  buildings  and  homes  from  being  destroyed. 

7-   Burglar  alarms  to  protect  property  from  being  burglarized. 

Alarm  systems  are  also  used  to  control  work  processes  and  add  comfort  to  life. 

--   Environmental  conditions  of  buildings  are  monitored  from  remote  stations, 

--   Movement  of  oil  in  the  Alaskan  pipeline  is  monitored  by.  a  highly  complex 
alarm  system:  « 

--    Supermarket  door|jOpen  for  the  customer  through  the  use  of  invisible 
beams  of  1 ight.  • 

—    Industry  uses  alarm  devices  in  controlling  their  manufacturing  processes. 

This  package  will  introduce  apprentices  to  alarm  systems.  Other  packages  will  be 
devoted  to  the  specifics  of  the  different  systems.  _ 
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Information 


Security  alaf^  systems  range  from  simple  to  very  complex  devices.  All  alarm  systems 
have  four  main  parts: 

1.  Power  supply 

m 

2.  Control  system 

3.  Detector  unit 

4.  A  means  to  connect  the  units  such  as  calbe  in  a  hard-wired  system 

Alarm  systems  may  be  operated  by  electricity,  beams  of  light,  radio  signals  and 
magnets. 


A  hard-wired  system  is  one  in  which  wires  are  used  to  connect  the  main  parts  of 
the  system.    A  basic  alarm  system  is  shown  in  the  following  drawing. 


Cabl 

— •wi^ 


CONTROC 


Hard-wired  alarm  systems  may  be  connected  as: 

1.  Normal ly.,;ppen  circuits 

2.  Normally  closed  circuits 

A  normally  open  circuit  is  armed  with  the  switch  in  the  open  position, 
goes  off  when  the  switch  is  closed. 


An  alarm 
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Information 


A  normally  closed  cikgit  is  armed  with  a  closed  detector  switch, 
off  when  the  switch  1s  opened. 


The  alarm  goes 


/ 


.  POWER  SUPPLY 


The  power  supply  for  many  alarm  systems  is  household  electricity-.    This  electricity 
must  be  modified  by  transformers,  rectifiers  and  filters  into  low  voltane  D.C.  The" 
power  supply  units  have  built-in  electrical  components  for  providing  thS  or.oper 
*  voltage,    fjost  systems  have  battqries  as  a  back-up" system  in  case  the  regular 
power  supply.is  shut  off. 

CONTROL  SYSTEM 

The  control  unit  is  the  "guts"  of  all  alarm  systems.    Wires  reach  out  from  the 
control  unit  to  all  detector  units.    Th^  coVitrol  unit  relays  signals  from  the  r 
detector  to  the  alarm.    Quite  often,  the  qontrol  unit  will  have  its  own  security 
system  to  make  sure  that  it  is  not  tampered  witlv.    Tamper  switches  are  placed  in 
the  control  .units.    If  the  unit  is  bothered,  the  alarm  will  oo  off.    When  a-system 
IS  set  to  go,  it  is  "armed".    When  the  system  is  tuVned  off.^'t  is  disarmed.  A 
key  IS  used  to  arm  and  jiisarm  the  system.    In  most  systems,  a  green  light  shows 
whether  the  system  is  armed. 

CABLE  SYSTEMS  * 

The  cable  used  in  "hard  wired"  systems  usually  contains  two  wires.    This  cable 
connects  the  main  parts  of  the  system  and  carries  electrical  current  for  operating 
the  "system.  .  '  , 
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DETECTOR  UNITS 

There  are  hundreds  of  types  of  detector  devices.   '  Some  are  operated  by  radio  signal, 
nimjents  and  light  beams.    The  different  types  of  detectors  will.be  covered  in  other, 
learning  pack^es.    A  sample  of  comnon  detection  devices  will  be  discussed  in  this 
package.    This  discussion  will  a/:quaint  apprentices  with  some  of  the  commonly  used 
switches  for  household  and  office  security  alarms.  ^ 

Reed  and  magnet  switches  are  used  on  windows  and  doors.    One  part  of  the  switch  is 
attached  to  the  door  frame  find  the  "bther  to  the  door.    Reed  and  magnet  switches 
are  usually  wired  in  a  closed  circuit.    The  alarm  sounds  when  the  door,  is  opened. 


4  ' 


Bullet  nosed  sensors  are  used  on  doors  and  windov/s.  .The  system  is  armed  with  the 


"bullet  nose'Vof  the  switch  pressed  against  a  closed  window  or  door, 
.door  opens,  thV  alarm  sounds. 

\ 


When  the 


J 
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Pressure  sensitive  matting  is  used  underneath  rugs.    This  material  can  also  be 
buried  in  soil  beneath  windows.     When  an  intruder  steps  on  the  pressure  sensitive 
matting,  ^heir  weight  will  close  the  circuit  and  sound  an  alarm. 

I  •  '  '  

NOS.  159/160/161  SEALED  SUPER-THIN 
MATS 

Stock  sflfe  mats  •  Super  thin  construction 

•  Only  3/32; •  thick  •  Available  in  three 
sizes:  18"  x  24",  18"  x  30",  6"  x  23" 

•  Designed  lor  under  carpet  use  •  Perlect 
lor  hard  to  protect  areas  •  Rugged  vinyl 
cover  •  Completely  sealed  and  moisture 
resistant 

No.  159  Super-Thin  Mat/ 18"  x  24" 
No.  16a  Super-Thin  Mat^  18"  x  30" 
No.  161     ,?uper-Thin  Mat,  6"  x^23" 


Vibration  switches  are  used  to.  trigger  alarms  when  intrudiers 
windows  or  doors.  The  shock  waves  ^re  picked  up  by  a  sensor 
switch  v/hich  completes  the  alarm  circuit. 


break  the  glass  in 
in  the  vibration 


NO.  11 


-rNO.  11  VIBRATION  CONTACT 

Ademco  Vibration  Contacts  No.  11  and  No  10  are  used  in 
closed  circuit  alarm  systems  to  protect  against  intrusion 
through  wmdows.  walls,  ceilings,  sales,  cabinets,  etc.  They 
will  initiate  an  alarm  when  a  vibration  of  sufficient  force 
strikes  the  protected  surface.  Vibration  contacts  can  be  ad; 
justed  to  respond  on  any  surlace  -  glass  windows,  plaster 
board  construction,  and  even  cement  walls 
•  Protects  possible  entry/access  points  walls,  ceilings, 
windows  •  Extra  economy  for  mullipane  windows,  one  Irame- 
mounted  No  1 1  will  protect  entire  window  •  Also  guards 
safes  and  cabinets  against  attack  •  Simple  screwdriver  ad- 
justment lor  sensitivity  ♦  Slim,  modern  dust-sealed  case:  rib- 
bed backing  lor  lirm  adhesion  to  smooth  surfaces  ^  U  I 
Listed 
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Assignment 


Complete  job  sheet. 
C6mplete  self  assessment  and  check  results  with   answer  stieet. 
Complete  post  assessment  and  have  instructor  score  results. 
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WIRE  A  SIMPLE  ALARM  CIRCUIT 

f 

•  Materials 

-  Power  supply  .  * 

-  Control  unit 

-  Reed  magnet  switch 

• ,  Procedure  • 

'    -   Viire  a  Reed  magnet  switch  into  a  closed  circuit  as  shown  in  the  package* 
-  Place  switch  on  xloor. 

-  Arm  the  circuit.  ^ 

-  Test  cirjjuit  by  opening  door.  ^ 


INSTRUCTIONAL  LEARNING  SYSTEMS  ' 


Self 

Assessment 


.4.    Draw  a  diagram  of  basic  alarm  system  and  label  main  parts 


2.    List  four  power  sources  for  operating  alarm  systems, 


3.    Define  a  "hard  wired"  system. 


4.    Sketch  a  "normally  open"  circuit. 


5.    Sketch  a  "normally  closed"  circuit, 


6.    Describe  "armed"  and  "disarmed"  systems 


7. 
8. 

"  9. 

10. 


Reed  and  magnet  switches  are  normally  used  in 


Breaking  of  window  glass  can  be  detected  by  using  a 


circuits. 
  switch- 


,  switches  can  be  used  to  secure  a  control  syst#i. 

An  intruders  weight-can  trigger  an  alarm  if  they  step  on  ' 
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1 

Self  f!|s^essment 
Answers 


^  ttere<rr»e 


2.  Radio  signals  , 
x_  Electricity 

Magents  '  '     .  . 

Beams  of  1 ight 

3,  A  hardwired  system  is  one  that  uses  wires  to  connect  the  main  parts, 


J 


5. 


J 


6.  Armed  means  the  alarm  will  go  off  when  the  circuit  is  disturbed, 
means  that  the  system  has  been  turned  off. 

7,  Closed 

8^    Vibration     .  ^ 
9.^  Tamper  .  , 

10.  \  Presji^ire  sensitive  matting. 


Disarmed 


 ^ 
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Post 

AssGssment 


1.  Expfain  the  use. of  Reed  and  magnet  switches. 

2,  Explain  the  use  of  vibration  switches. 

STUDY  THIS  DRAWING  OF  AN    ALARM  SYSTEM  AND    ANSWER  QUESTIONS  3 


3.  What  type  of  circuit  is  shown? 

:  4.  Is  the  system  armed?  '  ) 

5.  What  part  is  represented  at  A? 

6.  What  part  is  represented  at  B? 

7.  What  part  is  represented  at  C? 

8.  Describe  the  system  if  switch  is  turned   to  OFF  in  B. 

9.  Describe  the  circuit  if  switch  is  opened  at  C. 
19.  What  does  D  tell  us  about  this  system?  Describe. 
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instructor 

^st  Rssessment  Answers 


1.  -  Reed  and  magnet  switches  are  used  on  doors  and  windows.    i;hen  "doors  or 

windows  open,  it  breaks  a  closed  circuit  and  sounds  alarm, 

2,  Vibration  switches  are  use'd  to  detect  breaking  of  glass.     A  sensor  detects 
the  shock  of  breaking  glass  and  oeprates  the  switch. 


3.    Closed  circuit. 


4.  Yes 

5.  Pov/er  supply. 

6.  Control  unit. 

7.  Detector 

8.  Disarmed 

9.  .Open  circuit 

10.  D  tells  us  that  it  i.s  a  hard-wired  system. 
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BURGLAR  ALARMS 


Goal: 


The  apprentice  will  be  able  to 
describe  types  of  burglar  alarm 
systems  and  their  applipations. 


ERIC 


Performance  Indicators: 


1. 

2. 

3. 

A. 

5. 
6. 

7. 
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Desctibe  components  of  a  burglar 

alarm  system.  ^ 

Describe  zone$       detection  in  a 

burglar  alarm stem. 

Describe  types  of  detection  devices 

used  in  each  zone  of  detection,  t 

Describe  ty,pes  of  monitoring- systems 

for  burglar  alarms. 

List  signal  transmission  systems. 

Describe  response  force  for  burglar 

alarms « 

Describe  burglar  alarm  applications 
in  commercial,  industrial  and 
residential  settings. 


INSTRUCTIONAL  LEARNING  SYSTEMS  ' 


Study  Guide 


Read  goal  and  performance  indicators  to  find  what  you  are  expected  to  learn 
from  package. 


Read  the  vocabulary  list  to  find  the  trade  terms  that  will  be  introduced  in 
this  package. 


^  Study  introduction  and  information  sheets  to  learn  technical  content  of 
package.  ^ 

•  Complete  the  job  sheet. 


4-' 


Complete  the  self-assessment  to  test  knowledge  of  the  package  contents, 
Check  your  own  answers  with  answer  sheet. 

Complete  post  assessment  and  have  instructor  check  your  answers. 
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Yocabulam 


AC  system 
Annunciation 
Building  interior  zone 
Building  perimeter  zone 
Commercial  stations 
Detection  devices 
DC  system 
Digital  dialers 
Exterior  zone  of  detectionT 
Fence  disturbance  sensors 
Intrusion  detector 

Invisible  beam  detec^brs 

•  / 

Monitoring  station 
Multiplex  system/ 
PerimeJ:er  penetration  zone 
Proprietary  /stations' 
Protected /item  zone 
Proximity  detectors 
^ Response  force 
Telephone  dialers 


> 


Zones  of  detection 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Since  Biblical  times,  man  has  struggled  to\J<eep  valuables  safe  from  burglars. 
The  Egyptians  and  Chinese  developed  locks  s dine  5,000  years  ago.    The  only  alarm 
device  to  be  developed  during  the  Dark  Ages  was^the  church  bell.    The  people*" 
had  very  little  worth  protecting  during  that  age.    Clinch  bells  were  used  to 
signal  disasters  such  as  fire,  death  and.  civil  /emergencies.    When  banks  became 
a  target  of  robbers  and  burgl.ars,  the  time  lock  was  invented. 

The  modern  burglar  has  a  much  higher  skill  level  than  did  their  grandfathers. 
That  skill  level  must  be  met  "with  even  greater  skill  by  those  that  design ^burglar 
alarm  systems.    The  designers  of  systems  must  be  able  to  outwTt  the  burglar.  This 
means  that  the  systems  must  continue  to  change  as  the  burglar  learns  to  outwit 
the  old  designs. 


♦ 
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Burglar  alarm  systems  are  designed  to  protect  property  during  the  absence  of  the 
property  owner.    The  system  may  operate  while  the  owner  sleeps  or  is  on  vacation. 
It  offers  protection  against  bjfeing  burglarized. 

The  skill  levels  of  burglars  range  from  low  to  very  high.    Simple  security 
systems  are  adequate  for  detecting  lovTskill  burglars.    But  for  the  highly  skilled 
burglar/  complex  systems  are  required.    Many  burglars  know  the  technical  features 
of  burglar  alarms  and  can  disarm-the  systems  with  great  ease. 

A  burglar  enters  the  premises  for  the  purpose  of  stealing  property.    They  are' 
intruders  upon  the  property^  others .    So  a  burglar  alarm  system  must  involve 
intrusion  detectors.    Once  theMntrusion  is  detected,  *  signal  must  be  communicated 
to  a  response  force.    The  response  force  may  be  a  security  guard  on  the  premises; 
the  local  police. dep|rtment;  or  a  brave  property  owner  that  wants  to  handle  their 

"^own  .burglajrs.         /  -  .  ' 

'  *■  / 

Burger  alarm  systems  have  the  following  components: 

1.    Detection  devices  to  signal  the  presence  of  a  burglar. 
1.    Signal  processor  to  evaluate  the  signal  and  senfl  it  to  the  monitoring. 

3.  Monitoring  station  to  receive  the  signal  and  alert  the  response  force. 

4.  Response  force  to  apprehend  the  burglar.  / 

/ 

The  components  of  the  system  must  be  working  together  for  a  fast  Response  to  alarms 
The  response  force  must  arrive  quickly  or  the  burglar  will  have  ^leared  the 
building  and  be  long-^one.    The  response  time  is  critical  if  th^  burglar  is  to 
be  caught.  .  . 

Some. systems  are  designed  to  <leter  burglars  from  completing  their  mission.  Such 
systems  use  annunciators  at  the  scene  to  frighten  away  the  burglar.  Flashing 
'lights,  sirens,  beljs  and  other  types  of  annunciators  are  used  in  a  burglar 
deterrent  system,    this^type  of  system  is  designed  to  scare  burglars-not  to 
catych  .them. 


S  OF  DETECTION 


1/iie  burglar  system  nwst  consider  five  zones  of  detection  when  designing  a 
burglar  a>(rm  systemV 
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.1. 


2. 


3. 


4. 


Perimeter  penetration  zone  is  the  outer  line  of  protection  about  the 
property.    This  may  be  the  property  line  or  a  smaller  area.    It  depends 
on  the  level  of  threat  frofn  the  burglar.    This  line  is  where  the  burglar 
first  becomes  the  personal  problem  of  the  property  owner. 

Exterior  zone  of  detection  is  the  area  between  the  perimeter  and  the 
property  bei ng  •protected .    This  may  be  a  courtyard,  garden  or  lawn  area 
that  the  burglar  must  cross  to  reach  the  protected  property. 


Perimeter  of  building  is  the  third  zone  of  protection, 
building  where  the  assets  are  stored. 


This  is  the 


Interior  of  building  is  the  fourth  zone  of  protection.  This  includes 
TiFTTways,  elevators  and  stairways-that  a  burglar  must  move  through  to 
reach  the  protected  item^^ 

5.    The  protected  item  is  the  fifth  zone  of  detection,    TKe  burglar  is 
.       •  detected  when  they  come  near  or  touch  the  protected  it|m, 

DETECTION  DEVICES  '  . 

Special  detection  devices  are  needed  for  each  zone  of  detection.!  Perimeter 
penetration  is  detected  by  such  devices  as: 

-  Geophone  transducers 
r    Electric  field  sensors 

-  Taut  wire  switches 
^       -  Piezoelectric  transducers 

-  Electroniecha/\ical  .transducers  ^% 

-  Electret  cable  transducers 

-  Strain  magnetic  line  sensors 

All  of  these  sensors  are  designed  to  detect  fence  disturbance  or  intrusion  of  the 
perimeter.  Once  the  burglar  has  breached  the  perimeter,  other  devices  are  needed 
to  detect  them  as  they  cross  the  exterior  zone.    These  are  likely  to  ber 

Invisible  beam  detectors  ,such  as  infrared  and  microwave.  ' 

2.    Buried  line  sensors.  « 

The  building  that  houses  the  proper.ty  to  be  protected  is  the  third  zone  of 
detection.    Special  sensors  are  used  to  detect  the  breaking  of  glass  and  bashing 
of  walls  and  doors.   The  devices  most  commdnly  used  in  protecting  the  building 
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perimeter  are: 

1.  Foil  tape  to  detect  glass  breakage. 

2.  Grid  wire  on  vents  and  other  openings, 

3.  Vibration  detector. 

4.  Glass  breakage  detectors. 

5.  Magnetic  switches  on  doors. and  windows. 

The  fourth  zone  of  detection  includes  areas  inside  the- building.  -  Motion  detectors 
are  t\}Q  best  choice  of  devices  for  this  zone.    The  motion  detectors  include: 

1.  Passive  infrared 

2.  Ai||lio  •  '  ^ 

3.  Ultrasonic 

4;    Sonic  .  '  • 

5.  Microwave 

If  burglars  make  it  through  the  first  four  detection  zones  without  alarming  the 
system,  they' are  getting  close  to  the  items  that  they  wish  to  steal..  The  devices 
that  are  very  near  the  prptected  item  are  called  proximity  detectors.  ^ 

o 

Proximity  detection  devices  usually  include: 

,    1.    Pressure  mats  that  are  tr-^ggered  when  the  burglar  stands  on  them.  These 
are  usually  placed  under  carpets. 

2.  Capacitance  sensors  are  attached  to  the  metal  objects  being  protected, 
The  burglar^  changes  the  capacitance  of  the  electrostatic  field. 

* 

3.  Vibration  detectors. 
'4.    Tilt  switches. 
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MONITORING  SYSTEMS  ■  '  . 

"A- 

The  burglar  alarm  system  may  be  monitored  by  the  property  owner  or  a  security  guacd. 
In  this, case,  the  alarm  is  annunciated  by  a  horn,  siren,  bell  or  light.    Upon.  .  • 
annunciation,  someone  on  site  acts  as  a  response  force  to  catch  the  burglar-  this 
system  is  only  good  when  some  person  is  on  site  at  all  times,  •  '  .  ' 

Telephone  dialers  convey  a  recorded  voice  message  to  the  police  department  or  other/ 
preprogrammed  numbers.    Some  police  departments  do  not  allow  the  use  of  telephone' 
dialers. 

Alarm  stations  maintain  staff  to  monitor  the  alarm  systems.    The  stations  may- b6  . 
commercial  stations  that  make  a  profit  from  handling  hundreds  of  customers. 
Proprietary  stations  are  operated  by  agencies  pr  individuals  for  the  protection  of  . 
their  own  property.    The  central  alarm  station  may  use  one  of  several  techniques, 
for  transmission  of  signals,  ' 


1, 
2, 
3, 


McCulloh  circuit. 


DC  system  - 

AC  system        -  •  .         •  . 

4.  Multiplex  system 

5.  Digital  dialers 

RESPONSE  force'  ■  ,  .  ' 

The  response  force  must  be  considered  when  designing  a  system.  Some  common  *i 
response  forces  are: 

1.  Security  guards  on  site 

2.  Local  law  enforcement  officers  *  ' 

V, 

3.  Security  guards  on  call  at  guard  services  company 

4.  Ov/ners  and  caretakers  of  property.  .  v. 
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'  Response  time  is  the  critical  factor  in  selecting  a  responce  force.  If  the 
.  •       "response  force  cannot  reach  the  scene  before  the  buV^glar  passes  through  the 

detection  zones >  the  alarm  system  is  useless.    It  do^s  not  jnatter  how  many  alarm 
signals  are  transmitted  if  the  burglar  has  gone  before  the  response  force  arrives. 

APPLICATIONS  . 

The  applications  for  residential,  commercial  and  industrial  settings  will  be 
different.    The  basic  tones  of  detection,  intrusion  devices  and  monitoring  system, 
will  be  more  complex,  in  an  industrial  or  cormiercial  setting.  CommerciaTbuildings 
are  concerned  with  the  protection  starting  a t^tjj^  building  perimeter-  Industrial 
sites  have  outside  storage  sites  that  must  have  protection  in  the  perimeter^* 
penetration  and  exterior  zones.    Residential  systems  may  need  protection  at  the 

• perimeter  of  estates  or  at  the  building  perimeter.    Tfiis  depends  on  whether  the 
residence  is  a  small  ranch  or  in  an  apartment. complex,  -  ♦ 

'       The  choice  of  detection  devices  will  be  based  on  the  zpnes  of  detection.  The 

system  should  become  more  complex  as  the  threat  is  increased.    Threat  is  dependent 
on  the  value  of  the  items  being  protected  and  how  attractive  the  items  are  to 
burglars.    Applications  in  commercial,  industrial  and  residential  settings  must  be 
considered  on  the  basis{of  a: 

!•    Threat  involved. 

2.  Zones  of  detection  available.  . 

3.  Monitoring  system  available. 

m 

4-    Response  force  available.  ^  . 
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Assignment 


•  Read  Chapter  2  in  the  supplement^iry  reference.  . 

•  Complete  the  job  sheet. 

•  Complete  self  assessment  and  check  answers. 

•  Complete  post  assessment  and  have  instructor  check  answers. 

) 


\ 
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Job  Sheet 


.  4 

SKETifH  A- BURGLAR  ALARM  SYSTEM 


IDENCE 


 ^ 


] 


r 


 Pv.i'fter-t  f  Ai-ic — fe^iy^ 


  0~'i:>'<,: 
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Job  Sheet 


•  Mark  with  red  pencil:  0  •  '  ; 

-  Perimeter  detection  zone  ^  ^. 

-  Exterior  zone  of  detection 

-  Building  perimeter  zone 

•  This  residence^ is  located  5  miles  from  town.    The  law  enforcement  is  handlecf 
by  the  county  sherriff.    Both  members  of  th^  family  are  often  away  from  the 
house  at  the  same  ttime  and  for  extended  periods.    Valuables  are  kept  in  the 
master  bedroom.  / 

•  Show  types  of  devices  needed  by  zone  of  detection. 

•  Recommend  a  method  for  transmitting  sig/ials. 

•  Recommend  a  monitoring  system.  •  ' 

•  Recommend  a  response  force.  / 


I 
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Assessment 


LIST  DETECTION  DEVICES  THAT  CAN  BE  USED  IN  EACH  OF  THE  ZONES  OF  DETECTION: 

1,  Perimeter  penetration  zone:  .        •  ' 

2,  Exterior  zond^: 

3,  Building  perimeter  zone: 

4,  Building  interior  zone: 

5,  Protected  item  zone  (Proximity  detection) 

ANSWER  THE  FOLLOWING  QUESTIONS: 

6,  List  two  types  of  alarm  stations- 

%* 

7,  List  three  methods  for  transmission  of  signals  to  an  alarm  station. 

8,  List  four  major  considerations  when  designing  commercial,  industrial  and 
residential  systems: 

■( 

9,  ,  List  the  components  of  a  burglar  alarm  system, 
10.  "  How  dot^s  a  burglar  deter?^nt  system,  work?  ' 
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Self  Assessment 
Pnswers 


1.  Geophone,  piezoelectric,  electret  cable  and  electromechani'cal  transducers. 
Electric  field  sefisors.    Taut  wire  switches. 

2.  Invisible  beam  detectors  and  buried  line  sensors. 


•I 


3.  -Foil  tape,  magnetic  switches,  grid  wire,  vibration  detectors,  glass 
breakage  detectors, 


\  4.  Passive  infrared,  audio,  ultrasonic,,  sonic  and  microwave.  All  are  motion 
\  detectors. 

5.    Pressure  mats,  capacitiiince  sensors,  vibration  detectors  and  tilt  switches. 


6,    Commercial  and  proprietary 

^  •■  ■  ,-         ■■  ■ 

.7.    McCulloh  circuit,  AC  system,  DC  system,  multiplex  systetn  and  digital  dialers, 

.'  ■         .  ^  .  ■ 

.8.    Threat,  detection  zones,  monitoring  system  and  response  force. 

•  1   .  .  ■ 

9,   jDetection  devices,  signal  processor,  monitoring  station  and  response  force. 

>  ■ 

10,  J.ocal  annunciators  such  as  sirens,  bells  and  lights  are  supposed  to  scare  a 
j  burglar  away  before,  he  takes  the  protected  item. 
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Post  ' 

Assessment 


•  Describe  burglar  alarm  systems.:  Make  sure  that  the  following  points  are 
covered  in  written  description: 

-  Components  of  a  system 

-  Zones  of  detection  .  . 

-  Detection  devices 

-  Monitoring  systems  •  * 
-■  Signal  transmission                                               .  '  . 

-  Response  force  .  , 

-  Considerations  in  design  of  commercial ,  residential,  and  industrial  applications 


INDIVIDUALIZED   LEARNING  SYSTEMS 


•instructor 

Post  Assessment  Answers 


Review  the  apprentice's  description  of  burglar  alarm  systems. 
Critique  the  apprentice's  description  of  burglar  alarm  systems. 

-  Are  ideas  about  burglar  alarm  systems  correct? 

-  Are  there  additional  points  that  the. apprentice  should  know? 
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References 


Barnard,  Robert  L.    Intrusion  Detection  Systems:  Principles  of  Operation 
and  Applications^    Butterworth  Publishers.    Boston!  1981. 
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FIRE  ALARMS 


7 


Goal:  ^ 

\           The  apprentice  w:j^ll  be  able  to 
descr^-be  fire  alarm  systems. 

Performance  Indicators: 

\ 

1.  Describe  the  nature  of  fire, 

2,  Describe  detection  methods  and  devices. 

i   .                          •■  ' 

6 

•  t 

3.    Describe  ^e'neral  rules  for  installation 
of  fire  and  smoke  alarms..  i 

9 

4*    ^scribe  a  fire  alari^  system* 

■  r. 
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Study  Guide 


•  Read  the  goal  and  performance  indicators  to  find  what  is  to  be  learned  from 
package. 

•  Read  the  vocabulary  list  to  find  new  words  that  will  be  used  in  package. 

•  Read  the  introduction  and  information  sheets. 

•  Complete  the  job  sheet. 

•  Complete  self  assessment. 

•  Complete  post  assessment.  ,  .    _   


■  / 

•/ 
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Vocabulafu 


Audible  annunciation 
Fixed  temperatur^e  detector 
. Flame  detector 
Infrared  detector 
Inonization  detector 

Photoelectric  particle  detector 

---f-  -  

Rate  of  rise  detector 

Single  station 

Spontaneous  combustion  ' 

Thermal  detector 


Ultraviolet, detector  ^ 
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Introduction 


Fir€  detection  is  aimed  at  the  protection  of  both  lives  and  propenty.  In  order  to 
save  lives,  fire  must  be  detected  in  its  early  stages. 

Fire  detection  devices  respond  to  smoke  and  flame.    This  differs  from  the  burglar 
detection  devices  that  respond  to  sound,  motion,  vibration  and  changes  in  electric 
fields.  J 

Fire,  burglar  ajid  panic  alarms  are  often  part  of  the  same  reporting  and  monitoring 
systems.    The  response  force  is  usually  a  trained  fire  crew  instead  of  a  police 
officer.    The  signal  transmission  systems  are  the  same  for  all  alarm  systems. 


I 
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Information 


Fire  results  when  fuel,  oxygen  and  heat  are  broyght  together..  Once  stai^ted,  a  fire  ' 
will  continue  until  one  of  the  three  ingredients  is  removed.  '  FireS  sometim.^s  start,." 
as  the  result  of  accidents  or  explosions.    Mdire  ofteh  jthey  start'quietly  afid  unnoticed.  ' 
.Fires  start  when:  •  '  .  ^  \  ^  •.      ..     •  • 

,  ^  -  .0  '  . 

!•/  Heat  is  brought  in  contact  with  combustible  naterialv.  A  match  or  faultv      v  ^' 
electriccil  equipment  are  common  examples  of  heat  sources;  ,  , 

2.    Combustible  material  generates  enough  heat  on' its  own  to  ignite.  Thisv'js 

called  spontaneous  combustion.  Otly  rags,"  wet  hay  and  pi les . of  trash  are  V 
examples  of  spontaneous. combustible' materials. 

Smoke  from  fires  is  composed  of  gasses  that  are  poisionous  to  people^    People  mufet 

be  separated  from  fires  before  tbey  are  overconje  with  srpoke.    Smoke  can  kill  or         ...  ' 

cause  people  to  react  in  crazy  ways.  .  .> 

J  •  '  '    ■  . 

w  ■    ■  «  '  '  ■  ■ 

A  fire  alarm  system  must  provide  an  early* warning  to  the  people  liviRg  or  working 

in  a  building. _  This  need^  for  earrly  warning  has  been  .the  basis  for  development  of.         '  ■ 

fire  detection  devices  used  today.  ^  .  . 

^  •  .  ^  ■     •     .    .  . 

METHODS  0F  DETEGTI<Or;  ■•  V.  \ 

s  of -fire  detection  equipment  are:,    ,  ^  ... 

t  actuated  or  "thermal"  detectors.  '  '  ' 


2.    Photoelectric  particle  detectors.  ■  • 

-    V  • 

'3.    Ultraviolet  and  infrared  flame  detectors. 
4.    Ionization  devices  reacting  to  particles  of  combustion.  . 
THERMAL  DETECTORS  '  '       ,  . 

There  are  two  basic  typeis  ,of  thermal  detectors:  •  "  .. 

1.  Fixed  temperature  detector  that  alarms  when  the  temperature  goes  beyond 
135°  F^  ^  .  ,  -       •  ,.„.■,  ■ 

2.  Fixed  temperature  and  rate  of  rise,  detector.  ■  ,  .V  . 
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Information 


The  following  drawing  shows  the  second  type  of  detector. 


ERIC 


1  Vont 

2  Contacts 
i*^  Diaphragm 

4  .Bimetal 
Strtp 


5  Brasa  ^ 
Hemlaphera 


^'       If  the  heat  buildup  exceeds  15^  rise  per  minute,  the  diaphgrani\wil  1  mov^and  .close 
the  contacts* 

PHOTOELECTRIC  DEIECTORS 

These  units  operate  on  the  principle  of  the  "electric  eye."    Tjiere  are  two  types 
of  photoelectric  detectors: 

1.  One  has  alight  bulb  that  directs  a  beam  of  light  into  a  photo-sensitive 
cell.    As  smoke  closes  out  the  light,  a  change  in  iconductivity  will  cause 
an  alarum.  '  ■ 

•  * 

2.  The  second  .type  depends  on  reflected  li^ht.    This  type  is  generally  supplied 
by  manufacturers  o1«<^fire  alarm 'devices.    Light  reflected  from  smoke 
particles  will  trigger  the  alarm.      .  v"**""^      '  ' 

A  drawing  of  this  type  of  detector  is  shown  below.          r.r  r  /  \U^^'r^*,.. 

..  -•^  '  PhoOQoaN  , 

^'hotoelectric  devices  o.ffer  advantages  over  thermal  devices  because  they  detect 
/smoke.   This  gives  earlier  warnings  of  fire.  > 

ULTRAVIOLET  AND  INFRARED  DEVICES  '  * 

These  are  special  pMrpose  device^.   Mostly,  they  are  used  to  alarm  to  rapidly  ^  ' 
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4k 


expanding  fires.    These  detectors  ar^  called  flame  detectors  because  they  will  only 
respond  to  flame.    Flame  detectors  are  used  as  protection  in  storage  areas  with 
flammable  supplies.    These  detectors  can       trWgered  by  the  flickering  lif^ht  of 
a 'flame.  '  \  "V 


IONIZATION  DETECTORS 


The  ionization  detector  is  the  best  device  for  fire  protection  on  the  market  today. 
Radioactive  material  is  used  to  ionize  air  molecules  into  plus  and  minus  particles. 
When  particles  from  combustion  enter  the  air  particles,  it  results  in  larger 
particles.    These  larger  particles  travel  slower  and  causes  a  change  in  the  current 
flow.    The  change  in  current  causes  an  alarm  signal.    Ionizatior»  detectors  can  detect 
fire  well  in  advance  of  actual  flame.    The. fol lowing  drawings  show  th^  electrodes  in 
a  constant,  state  and  with  mass  particles. 


Plato 


I  ( 


Posittv* 
Plata 


INSTALLATION  OF  ALARMS 

Fire  detection  units  may  be  installed  as  a  single  station  or  as  a  system,    flany  home 
and  smaVl'retail  users  use  the  .single  station.    The  single' station  either  has  an 
^ludible  alarm  or  is  connected  to  a  nearby  local  alarm.    In  larger  structures  such 
as  schools  and  apartments,  the  buildings  are  divided  in.to  protection  zones.  Each' 
zone  is  p ro tec tefd.  by  detectors  which  are" monitored  by  a  centraTS;ontrol  unit. 

'.   <  ■ 

RULES  FOR  INSTALLATION  "  •  '  . 

1.  Detectors  shall  be  located  on  the  ceiling.  . 

2.  Detectors  shall  not  be  placed  in  the  direct  path  of  air  from  air  supply, 
registers.  '  ■  ■  . 

3.  Detectors  should  be  placed  at  least  two  feet'from  walls  or  beams. 

4.  Staircases  can  be  protected  by  installing  detectors  on  the  ceiling  of 
the. top  fl9or  landing. 


4- 
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5.  Detectors  should  not  be  placed  in  dead  air  spaces  at  the  top  of  doors.  ' 

6.  Detectors  may  be  built  into  automatic  door  closing  devices. 

7.  Detectors  should  be  located  close  to  sleeping  quarters  in  residences. 

8.  Detectors  in  the  duct  system  must  be  carefully  located. 

9.  Detectors  must  be  located  upstream  of  filters  in  return  ducts  an6  down- 
stream in  the  supply  ducts.  % 

\ 

,10.    Makeup  air  intake  to  ventilation  s'ystems  should^  be  protected  by  a  detector. 
ANNUNCIATION 

Fire  alarms  all  have  some  type  of  audible  annunciation  feature.    A  siren,  bell  or 
whistle  is  required  for  warning.  th"e  occupatants  of  the  building.  .  The  annunciation 
is  usually  loud  and  shrill.    It  is  designed  to  get  their  attention  so  that  they  can  » 
vacate  the  building.    This  differes  from  burglar  alarm  systems  that  often  use  visual 
annunciation  so  that  burglars  do  not  know  that  they  have  been  detected. 

FIRE  ALARM  SYSTEMS      '  '  ,  . 

A  fire  alarm  system  has  the  same  components  as  a  bu>;glar  ala^rm  system: 

1.  Fire  detectors.  ^ 

2.  Signal  processor  and  transmission'l ine. 

3.  Monitoring  station.       .  ' 

4.  Response'  force.' 

The  systems  for  transmission  of  signals  to  a  central  station  were  discussed  in 
other  packages.    These  systems  infclude: 

1.  McCuUoh  circuit.  .  • 

V 

2.  D*C*.  current. 

3*    A.C.  current.  -  ^ 

4.  Multiplexing 
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Digital  dialers 


Monitoring  systems  for  fire  alarms  are  usually  the  same  as  that  used  for  burglar  • 
alarms.    Commercial  and  proprietary  stations  tyandle  Aire,  burglar  and  panic  alarm 
systems.    The  response  force  for  fire  alarms  h\normallly  a  city  fire  department  or 
rural  fire  department.    Fire  departments^tnaintain  crews  around  the  clocl<  aUd  offer 
quick  response  to  alarms,  ' 

EXTINGUISHING  EQUIPMENT 

Fire  alarms  are  often  linked  with  a  water  sprinkler  s"yste/«.    When  the  system  alarms, 
ti  waterflow  switch 'tfpfens,  gate  valves  and  the  sprinklers  colne  on.    This  system- 
also  has  supervisory  switches  to  monitor  the  water  pressure  during  an  alarm.  A 
separate  package  will  be  devoted  to  extinguishing  devices. 


»  •■.■.*'• 
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Assignment 


m 


Complete  job  sheet. 

Complete  self  assessment  and  check  answers. 

•  •  ■'  .  • 

Complete  post  assessment  arid  have  instructor  check  answers 


/ 
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Job  Sh€Gt 


VISIT  A  FIRE  STATION 

« 

•  Obtain  permission  to  visit  a  fire  station. 

•  Observe  the  systems  for:        .  '  . 

-  Processing  alarms  ' 

-  Responding  to  fires 

-  Transmission  of  signals 

-  Promoting  fire  prevention 

•  Make  block-diagram  of  fire  alarm  system  from  detecti'on  to  response  Jorce.actiorff 


INSYRUCTIONAL  LEAaNING  SYSTEMS 


S€lf 

Assessment 


1.  Describe  two  ways  in  which  fires  are  started. 

«      •  ,  ..  • 

2.  Why  is  sflioke  a  hazard  to  people  involved  in  firesZ  : 

3.  List' two  types  of  thermal  detectors.  ■ 

4.  Which  detector- offers  the  advantage  of  earl^e^tectifen-thermal  o'r  photoeTectrfc? 


5.    List  two  flame. detector "devic'^s? 


6.  ,  Which  detector  is  most  widely  used  tod;^y? 


7.  Home  owners  Osual.l}»t)perate  station  alarms. 

8.  Schools  and  large  bui.ldings  zqtie  protected  areas' into  a 

9.  Where  should  fire  detectors  be  located  within  rooms? 


10-    What  is  audible  annunciation? 
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■or' 


Self  Assessment 
Answers  •  * 


yl.    Heat  brought  in  contact  with  combustible  material  and  by  spontaneous 
dombpstion. 


Smoke  contains  toxic  gasses. 
Fixed  temperature  and  rate  of  rise, 


4.  Photoelectric. 


5.  ■  Ultraviolet  and  infrared. 


6.  Ionization 


7.  Single' 


t  8.  System 


9.    Cei 1 ing 

.10.    Audible  annunciation  is  sirens,  bells,  horns  and  other  noise-mjR 


mPnng  devices. 
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Post 

Assessment 


Describe  a  fire  alarm  system.    (In  writing) 

-  Types  of  detectors 

-  (Tules  for  installation  of  detector^s 

-  System  for  monitoring  alarms.  - 

-  Transmission  line  system. 

-  "Response  force. 


2,    Drav/  a  block  diagram  that  shows  signal  /flow  from  protected  ^rea  to  response 
'  force.  V 


■ 
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•instructor 

Post  Assessment  Answers 


Have  instructo)"  review  description  of  fire  alarm'  system  and  correct  anv 
misconceptions  about  fire  alarm  systems.  ,     .  , 

<  A 


2.    Have  instructor  review  block -diagram  and  make  revisions  needed  for  Correction. 
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Supplementari^' 
References  / 


Security.  Distributing  Marketing  Magazine.  P.O.  Box  272.  Culver  City,  CA 
9023.0. 
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HOLD-UP  ALARM  SYSTEMS 


If 

Goal:  , 

*   ■            '  ) 

The  apprentice  will  be  able  to 
describe  hold-up  alarm  devlpes 
andT  applications t                ,  ^ 

Performance  Indicators: 

1 •  'SJe^QTibe  the  wired  devices  used 
,  /  in  hold-up  alarm  systems* 

2,    Describe  wireless  devices  used  in 
hold-up  alarm  systems. 

3,    Describe  how  Jhold--up  systems  differ  ; 
from  fire  and  Durglar  systems. 

V 

i 

•  ■•  '  • 

a  •                      '   1 

♦ 
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Study  Guide 


package'^  and  performance  indicator's.  Identify  what  is  to  be  learned  from 
?ounV?n  Zt:^^''-  -^--'t^rwith'the  new  trade  terms  to  be 

package^  introduction  and  information  sheets  for  technical  content  .of  the 


Complete  requirements  of  the  job  sh-eet, 


*  ?hf  r  ^?!!'^  knowledge  of  hold-up  alarms  by  completing  the  self  assessment 
sheet.    Check  your  answers. 

•  Demonstrate- your  knowledge  of  hoi d-4jp  alarm  systems  to  your  instructor. 
Complete  the  post  assessment  and  ask  the  instructor  to  check  your  answers. 


i 
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•  Baddy  system  units 

•  Dead^  traps 

•  Double  press  sWiitches- 

•  Hold-up  buttons 

•  Hold-up  foot  rails, 

•  Live  traps  ^ 

•  Money  clips 

•  Money  sentry  transmitter 

•  Single  push  switch 

•  Traps 


A/ 
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Introduction 


IntrusiiprTvaJarm  systems  are  designed' for  detection  of  those  that  sneak  into  protected 
areas'.  'fhe*sG  types  do  not  wish  to  be  observed  by  others  while  they  are  involved 
in  an  ihtrusion.  "     "  ,  .        '  .  • . 

The  arnipd  robber  presents  a  different  set  of  conditions.    Thpy  use  guns  or  other 
force  to  take  the  property  of  their  victims.    The  caretakers  of  the  protected 
property  are  on  the' site  at  the  time  of  the  hold-^up.    The  victims  of  a  hold-up 
are*lisuaTly  fearful  of' the  persons  committing  the  hold-up.    They  cannot  telephone 
for  help  withou^the  risk  of  b^eing  injured.      .  . 

Hold-up  systeins  aVe  designed  in  a  way  that  alarm' switches  can  be  secretly  tripped. 
Some  systems  are  designed  so  that  the  hold-up  bandit  will  trip  the  alarm  switch 
without  knowing  it.  •  ' 


o 
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Hold-up  alarms  are  usually  monitored  at  .a  law  qnfbrcement  station.  "^The  response  force 
must  acl  quickly  to  hold-up  alarms  if  the  bandit  is  to  be  caught.    Aside  from  the 
special  alarm  switches,  the  components  of  a  hold-up  alarm  system  are  very  much  like 
fire  and  burglar  systems.    The  signal  processing  and  transmission  systems  are  often 
used  in  combination  with  fire  and  burglar  alarm  systems,  r 

Jhis  package  will  identify  spme  deyioes  that  are  used  in  a  hold-up  alarm  system. 


WIRED  SWITCHES 


HOLU-Uf^  FOOT  RAILS 


Foot  rails  are  alarm  devices  that  can 
for  instance,  can  trip  the  alarm  with  tneir  toe  wr 
the  air.    A  photograph  of  a  foot  rail  is  shown  "^low 


be  activated  by  the  feet.    A  bank  teller, 
their  toe  while  holding  their  h^nds  high  in 


\ 

MONEY  CLIPS 


NO,  2^6  HDtD-UP  FOOT  RAIL 

Ejsy  to  dperaie  •  Upward  movemeni  ol  toe 
aclivalos  alarm  •  Rugged  casi  alununum 
housing  •  18"  wide  •  DPDT  conlacls  •  In 
dicalor  Mag  wtth  Kny  msol  immcriialfily. 
ptnpoinl?;  cause  o(  alarm  •  U  l  Ijslod  • 
Grey  wrinklo  finish  •  Ideal  lor  banks, 
jewelry  and  liquor  slorns 


/ 


Money  clips*  are  designfed  to  be  placed  in  casli  registers  and  cash  boxes.    Two  bills 
3rp.4iUced  in  the  clip"  section  of  the  switch*    Other  bills  are  placed  on  top/  The 
alarm  goes  >off  when  the  two  bil\s  are  removed  from  the  clip.    A  money  clip  is 
shown  below.  ^  ,  *  - 


NO.  264  MONEY  CLIP 

Onsiqnnd  lor  inslallahon  tn'rash  rnqiMnrs 
rash  hoxns  and  al  Inllnrs'  windows  •  Iwn 
hills  arn  ^ilaced  undtu  Ihn  (;lip  sr?Umn  ol 
Ihc  swtU  h  *  Addilional  hills  m  thr  r.aslt 
drawpr  are  placed  nn  lop  nl  Ihn  c  hp  An 
alarm  will  ho  arlivalnl  only  il  Ihn  Iwn  hnl 
Inm  htii'.,  Afv  tPi\MmH\  •  SI'OT  i.ontads  • 
li  1  liMnd 
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■fRAPS 


Traps  are  designed  to  be  tripped  bv  the  intrnHnr     a  mi/wo    '    m  • 

circuit  switch,    vmen  the  intruder  trin.  nvI.fL  /   l^V^  ^'^^       ^  ^^o^fed 


NOS.  75/76  "LIVE"  OR  "OEAO"  TRAPS 

insiilnled  •  Use  lof  live'  or  "  dead'  m 
slalldtions  •  Use  No  for  cfosed  circiiil 
sysloms  and  No  76  lor  open  circuil 
sysleins  •  Trap  clip  incjuded 


DQOBLE  PRESS  SWITCHES     '  ^"        .  ^       V      .  ■ 


NO.  268  DOUBLE  PRESS  HOLO  UP 
SWITCH 

tliminales  decidendi  alarms  •  Will/iol  ac* 
livale  alarm  unloss  bolh  sides  arr  prnssod 
•  Locks  m  oncitacli^alGd  •  Requires  Key 
lo  rnsel  and  has  buill  in  indicalor  flag  • 

Spot  •  u  l  Lisied 


MOy^UP  BUTTONS  • 

The  hold-^up  button  switch  has  two  small  buttons^^one^on  each  side  of  the  box 
button^  must.be  pressed  at  the  same  time  to  trigger  an  alarm/ 


Both 


NO  267  MINIATURE  HOLD  UP  BUTTON 

No  larger  ihan  an  Ademc  o  No  U 
rnaqnolic  rftnlaci  •  (Unions  on  cifhf»r  Mdp 
must  he  depressed  logrthrr  f,,  mu>jmp 
alarrti  (open*  the  proiedive  orau()  •  SPSI 
•  1^  I   listed  ♦  Grey 


1  I 
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Information 


SINQtE  PUSH  HOLD-UP  SWITCHES 


These  svntches  are  designed  for  'silent  operation.  Thay  have  a  key  for  resetting  the 
systeiiK    A  single  push  switch  is  shOwn  below. 


NO  269  SINGLE  PUSH  HOLD  UP  SWITCH 

Specially  designed  lor  silt»n|.o0ef,ilion  • 
^  AllrTiclive  stainless  sleel  housing  •  In- 
,  (licalor  llaq  and  Key  resel  •  DPDT  coniacis 

•  Use  wilh  Modularm  systems  lor  super 

vised  hold  up  protection  •  U  I   listed  • 

3W  I  X  ?'/;."  W  X  f  H 


WIRELESS.  DEVICES 


r 


MONEY  SENTRY-TRANSMITTERNOiLIRELESS) 


This  device^operates  very  much  like  a  money  blip.    When  the  bills  are  rertloved  from 
the  holding  clip,  It  transmits  a  repeating  signal  to  alarm  stations.    This  wireless 
transmitter  is  usually  hooked  up  with  video  cameras  and  other  security  devices. 
The'wireless  jnoney  sentry  transmitter  is  shown  below. 


'  D'.23  MONEY  SENTRY  TRANSMITTER    *  . 

Modol  0-23,  Monoy  Sontry,  transmittor  is  used  in  banks  or  wherover  cash  is  handled  "Baiiod"  with  curren- 
cy, it  IS  hidden  beneath  the  nrioripy  slack  in  a  cash  drawer  Removing  the  "bail"  bill  from  the  holding  clip 
transmits  a  repealing  signal  psed  to  trigger  alarms  and  other  security  devices  such  as  video  cameras.  Com- 
pletely portable,  thl^unit  is  operable  when  cash  drawers  are  moved. 


BUDDY  SYSTEM  UNITS  (WIRELESS)  #  . 

Tv/o  or  more  stores  can  nnstall  a  hold-up  alarm  system  for  the  price  of  one  conventional 


system, 
and  two 


A  unit  consists^  qf 
transmitters. 


two  receivers  with  bui 1 t-in "sonalerts  and  reset- switches , 


BS  100  BUDDY  SYSTEM 

I  he  MS  UK)  .1  new  t  nni  e(it  in  held  up  pfolection  It  provides  innxpensive,  dependable  and 
imnuMliale  p»ote<  lion  lor  iwo  (if  Muirr  adjacen!  pfi;ni(',e',  Mow  two  Mores  ran  t)e  prolecled  (or 
less  than  the  f  oM  of  one  conventional  lu^d  wp  system  It  is  easily  mslallerl  moijnts  In  any 
position  f)n  any  Mifl<i(.e  and  ()iiu)%  lOlo/iny  convenient  millet  \\\v,  MS  tOO'iof  liides  Iwo 
IU;M  fe(eive''.  witli  t)i)iit  m  sonaierts/flil  leset  switi  Mes  two  (V.I  ifanunntlers  two  warninq 
decals  and  two  ^ef.  ol  oser  instniclion);  IluM'.l  \  money  dii)  ts  optional 


DEVICES 


HOLD-UP  SYSTEMS  DESiaN 


Most  devices  are  designed  to  be  secretly  triggered  without  ^he  knowledge  of 'the  trold-up 
bandit.    A  special  line  of  switches,,  money  clips  and  traps  an^  available  for' the 
installer  of  hold-up  alarms. 


SIGNAL  TRANSMISSION 


Alarms  are  usually  channeled  into  a  central  station  of  a  ^aw  enforcement  agency. 
Digital  dialers,  tape  dialers  and  other  methods  can  be  us,ed  in  hold-up  alJrm  systems- 
Since  it  is  critical  that  the  response  force  move  quickly,  the  mo§t  reliable  trans-  • 
mission  methods  must  be  selected.    Wirejess  systems  are  also  used  to  transmi.t  alarms. 
These  RF  transmitters  ope)»ate  on  FCC  approved  frequencies.  . 

annunc/ation  ■  • 

Mftst  hold-up  bandits  are  desperate  and  emotional  people.    It  could  be  very  dangerous 
to  the  hold-up  victim  to  have  a  siren  go  off  wiside  the  f'irm  being  robbed.    The  robber 
might  panic  and  shoot,  those  being  robbed.    The' annunciation  must  be  directed*  toward 
those  that  can  help--thi*s  is 'usually  a  police  department  or  oth'er  law  enforcement  - 
agency.  ;  ■  •  " 

A  hold-UD  alarm  system  might  appear  as-.follows:  . 


Bandit  holds  up 
Tiquor  store  at 
nunpoint  and  ^ 
denands  money. 


Owner  touches  foot 
rail  with  toe  and* 
triggers  'alarm. 


Alann  turns*  on 
CCTV.^  Records 
accurate  descri^tidn 
of  crook. 


*  Telephone  dialer  sends 
alarm  to  pojice  station. 


Pol  ice  moni  tor 
receives  signal . 


Pol  ice  dispatcher 

cal 1 s  .of f icers  to  scene. 


tiandit  is  apprehondod. 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


APPLICATIONS  ^  ■  .  »    '  . 

Hold-up  alarm  systems  are  used  vn  banks,  stores  and  other  areas  that  handle  largd 
amounts  of  cash.  'The  principle  , of  hoW-up  alarms  can  be  , used  in  any  application 
t      that  involves  duress.    In  situations  where  a  victim  is  held  hostage  by  force,  thene 
IS  a  need  for  secret  alarming  devices  and  traps.    Whether  the  protected  item  is 
moil^y  or  personal  safety,  the  victim  might  be  able^to  trigger  the.  alarm  without  bei^ig 
detected  by  the  t^andit.    Hold-up  systems  .may  include  closed  circuit  TV  cameras  that  * 
record  descriptions  of  robbers.    Descriptions  can  fee  very  helpful  to  law^  enforeement 
and  will'  help  to  get  offenders  convicted. 


W  0 


INSTRUCTIONAL  LEARNING  SYSTEMS 


•  Complete^he  job  sheet.     '    •  •  ^ 
;•  Complete  the'^self  assessment  and  check  Inswers.  ^ 

•  Complete  the  post  assessment  and  have  instructor  check  answers 


1 
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l  *  INSTRUCTIONAL  LEARNING  SYSTEMS  ' 


ANALYZE  AN  EXISTING -HOLD-UP  ACARM  SYSTEM.    •         *    "  >.  . 

^  Arrange  through  your  instructor  to  visit  a  site  that  has  an  alarm  system  in 
\  operation.    Perhaps  you  cao  assist  in  trouWeshoojti ng  a' system  or  jus.t  take 
^  wal k-thcough  inspectipn  tour. 

Observe  all  components  /of  the  system.  •     ^  •  , 

-  Devices  such  as  foot  ra il;s, -switches.    Where  are  the  devices  located? 

-  other  components  such  as  closed  circuit  TV  used  in's^'stem. 

-  Si'^nal  transmission  meth.ods.    Is  j't  a  wired  or  wireless  system? 

-  Monitoring  ^yst'em'-Who  monitors  the  ^'stem?         '         •  / 

'  -  »• 

•  Draw  a  block  diagram  of  the  total  system.    Check  its  accuracy  with  your 
,    instructor  or  other,  highly  experienced  installers: 
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INSTRUCTIONAL  LEARMING  SYSTEMS 

—  I   '  ■  -  - 


Self 

Assessment 


1.   "Describe  a  hold-up  fdot  rail. 


2.    Describe  a  money  ctip.  . 


3.    Describe  live  trap 


4.    Describe  dfiad  trap, 


i     5.    Descc|be  how  a  double  press  switch  operates. 


&.    D'escribe  how  a  hold-up  button  operates 


7.    Describe  a  money  sentry  trfinsmi tter. . 


I*'.    What  is  a  "buddy 'system"  ufnt? 


•  9.. 


Why  are  special  type  switches  needed  for^l^-up  alarm  ^systems? 


10.    Should  there  be  loud  alacm  annuhciati on 'at  the  holdup  site?    Why  or  why  nbt? 


ERIC 
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SeJf  Assessment 


1.    A' switch  device  that  can  be  triggered  witfi  the  toe*or  foot. 


A  money  clip  is  a  detector  that  holds  the  cohtadt?  open  with  two  bills.  When 
the  bills  are  removed,  an  alarm  signal  fs  tr^insmi tted.  ^ 


0  ^ 


3,    A  live  trap  is  a  device  designed  to^  be  triggered  by  the  hold'-up  persor>.    It  is 
wired  on -a  closed  circuit, 

4*^  A  dead  trap  is  the  same  as  a  live  trap  except  it  is  wired  on  an  open  circuit,  ' 


an 


A  double  press  svntch  signals  when  both  sides  of  the  switch  are  press-ed  at 
one  time.  .       *     ^      '  .  v  t  * 


'6,    Two  buttons^,  one  on  either  side,  must  be  pressed  at  the  samertime. 


A  money  sentry  transmitter  is  a  wireless  device  that  sends  a  signal  when  bills 

are  removed  from  a  clip.    ♦  ^ 

A  wireless  unit  that  'consists  of  transmitters  and 'receivers.  It  can  be  sh^t^red 
by  neighboring  businesses. 


8. 


9.    Because  the  victims  of  a  hold-up  cannot  make  an  open ;try  for  help*.  The  victims 
must  be  able  to  trip  the  alarm  without  notice  of  the  b&ndit. 

10.    Loud  annunciation  , at  the  hold-up  site  might  cause  the  victims  to  be  injured, 
flold-up  bandits  are  usually  tense;.    The  sound  of  a  siren  might  cause  them  to 
^  paoic  and  shoot 'the  hold-up  vilctims.  '  / 


ERIC 
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INSTRUCTIONAL  LEARNING  SYSTEMS  ' 


Assessment 


WHAT  ARE  THE  FOLLQWING  DEVICES  CALLED? 


4. 


2. 


5-. 


I 


3, 


J- 


< 
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1 .  Money  clip 

2.  Trap* 

3.  Foot  rail 

4.  '  Hold-up  button 

5.  Double  press,  switch 


>  V 
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BANK  ALARM  .SYSTEMS 

4> 


Goal: 


The  apprentice  will  .be  able  to  describe 
bank  alarm  systems. 


ERIC 


Performance  Indicators: 
k 

!•    Describe  detection  devices. 
2,    Describe  annunciation, 
3 4    Describe  transmissioo . 


\ 


203* 


^-N^  •    Read  the  goal  and  performance  indicators  for  this  package. 
^    Read  tlje  vocabu^^ary  list  for  J^his  package. 

Study  the  introduction  and  information  sheets. 
^.  Complete  the  job  sheet. 

« 

•  Complete  the  self  assessment  and  check  answers. 

•  Complete  th^  post  assessment  and  have  your  instructor  check  t4ie  angers, 


1  ' 


r 


I 


Vocabulary 


9 
<ft 


C 


Annunciation 
Bank  cainefa 
Capacitance  sensor 
Double  press  switcl^ 
Glass  breakage  sensor 
Holdup  button 
Holdup, foot  rail 
Magnetic  switches 
Money  clip 

Time  lapse  video  recorder 
Transmission 


•  Trap 


Introduction 


J 


Bank  alarm  systems  are,  by  necessity ,  a  confidential  matter.  The  threat  of  bank 
robbery  is  ever  present  because  of  the  large  sums  of  money  handled  by  a  bank, 
/rherefore,  it  is  impossi^J^e  to  show  actual  design  features  of  bank  alarn)  system. 
Neither  the  banks  or  security  alarm  companies  'seem  willing  to  ^share  the 
specifics  of  bank  alarms.  Some  banks  werq  willing  to  discuss  their  alarm  system 
in  general  terms.  '  \^ 

♦ 

The  previous  package  discussed  hold-up  alarms.  Since  the  hold-up  alarm  and  a 
bank  alarm  system  are  quite  similar,  this  package  does^not  contain  pi.ctures  of 
detection  devices.    The  'reader  is  referred  to  previous  packages  for  pictures. 
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Information 


Most  bank  a^arm  systems  have  dedicated  lines  direct  to  the  local  police  station. 
For  safety  reasons  the  alarms  are  silent  so  that  a  trigger-happy  robber  is  riot ^ 
stampeded  into  shooting  the  bank  employees.  Larger  banks  may  have  a  central 
station  fpr  several  branch  bajiks.  The  response  to  bank  alarms  is  usually  a 
rapid  one.  The  robber  is  much  easier  to  apprehend  while  leaving  the  bank.  They 
may  be  hard'  to  catch  once  they  ai:e  away  from  the  robbery  scene* 


Detection  DEvices 

 ^  5  ,  ^  .  •  ^ 

Bank  cameras    arc    .35mm    cameras    that    aFe  set  to  make  pictures 
interior.      These    cameras^    make  several  photos  per  minute  (2  per 
common    setting)  so  that  all'* movements  will  be  adequately  covered, 
can  be  utilized  for  identif icaiton  of  robbers  or  other  suspects.  " 


of    the  bank 
second   As  a 
The  photos 


Time  laps^  video  recorders  are  becoming  more  popular  in  bank  security.  The 
recorder  can  be  programmed  to  function  when  an  alarm  is  triggered.  A  complete 
pictorial  record  of  a  holdup  can  be  recorded  and  Used  by  law  enforcement 
officers.  ^  .      .  T 

4 

V 

Holdr-up  foot  rails  are  devices  that  can  be  activated  by  a  teller's  lipot.  A  bank 
robber  is  very  nervous  and  might  shoot  a  person  reaching  for  an  alarm.  The  foot 
rail  is  below  the  teller  cage  and  can  be  tripped  without  notice. 

Another    type    of  bank  alarm  is  tfie  double  press  switch  that  can  be    alarmed  by 
•  pressiijg    on    both    sides  of  a  small  box.      A  hold-up  button  is  similar    to  the 
double  press  switch  except  that  the  box  ^as  buttons  on. the  sides. 

Money  clips  .alarm  j^hen  a  robber  removes  bills  from  a  cash  drawer.  The  last  bill 
in  the  stack  is  folded  under  a  clip.  Removal  of  the  last  bill  triggers  an 
alarm.  •  '  '  \ 

Traps  are  devices  placed  in  a  way  that  the  robber  will  trip  them. 

Th6  bank  interior  may  be  secured  during  non-banVing  'hours  by  motion  detectors 
suchx  as  microwave,  ultrasonic  or  passive  infrared.  The  doors  anti  window 
openings  are  secured  by  glass  breakage  sengors  and  magnetic  switches. 

The  vault  room  itself  may  be  protected  by  motion  detectors,  beams  or  sound 
detection  equipment.  Capacitance  sensbrs  are  used  on  the  vault.  The  choice  of 
detection  equipment  will  vary  with' the  designer. 
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Information 


Annunciation  ^  •  *  '  . 

Annunciation,  •►must  be  sii^Jit.  >  Usually  the.  atinuaciation  occurs  within  a  police 
(lepartment  some  distance  ffom  the-  bank.  /The  alarm  must  be  directed  toward  those 
that  can  help  rather  than  toward  those  inside  the  bank.  Inside  annunciation  is 
visible — not  audible. 

Transmission  '  . 

Signals  are  transmitted  .through  dedicated  lines,  tape  dialers  or  digital  dialers 
to  the  Ipcal  law  enforcement  agency.  In  some  cases,  wireless  systems  may  be 
used  in  transmitting  signals.  The  transmission  system  must  be  selected 
according  to  the  locgl  situation  of  the  individual  bank. 


r 


Assignment 


•  Review  earlier  j)ackage  on  hold'-up  alarms. 

♦  Complete  the  job^ sheet. 

•  Complete  the  self  assessment  and  check  answers. 

♦  Complete  the  post  assessment  and  have  instructor  check  7our  answers. 
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Job  Sheet 


COMPARE  BANK  CAMERAS  WITH  TIME  LAPSE  VIDEO  RECORBER 

•  Obtain  supply  catalogs. 

•  What  advantages  are  claime^  for  bank  cameras? 

•  What  advantages  are  claimed  for  time  lapse  video  recorders? 


What  ^^isad vantages  do  you  see  for  each? 


Check  your  perceptions  with  a  journeyman  installer.  Were  you  correct  in 
your  comparison? 


r 
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Self 

» 

Assessment 


4#'    Why  are^*  bank  alarms  not  annunciated  audibly' 


2.    What  is  a  money  c\ip? 


4P 


3.    How  is  a  hold-up  rail  operated? 


A.    What  is  the  usual  size  of  a  bank  camera? 


5.    Hovf  is  a  trap  alarm  triggered? 
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Answers 


1" 


1.  ♦To  avtfid  panic  iiv-ttre-rofebers  Chat  may  cause  them  t-o  h4rm  innocent  persons.-^ 


1.    A' Stack  of  bills  with  the  bottom  one  tucked  under  sensor.    When  the  bill  is 
removed,  an  alarm  is  made* 


r 


3.    By  the  teller's  foot. 

4*4    35  mrit 

5.    By  the  robber. 


9> 
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f  .  »  . 

Assessirient 


.1 

Match  the  following  terms  and  descriptive  phrases. 
1 »    Bank  camera 


A,    Activated  when  bill  is  removed  from 
a  clip. 


2.    Time  lapse  video  recorder      B.    Triggered  by  the- robber. 


3.  Trap 


C.    Programmed  to  function  when  an 
alarm  triggers. 


A.    Hold-up  rail 


P.    Makes  35  mm  pictures  at  rate  of 
2  per  second. 


5.    Money  clip 


E.    Triggered  by  foot. 
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Instructor 

^ost  Assessment 
Answers 


D 


B 


E 


.1. 
2. 

3. 

4. 

5. 


Is  . 


4 


ERIC 


21-6 


•   References  on  bank  alarm  systems  are  extremely  scarcer    Availability  of, 

such  references  would  enable  bank  robbers  to  comprimise  the  security  system. 


/ 
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WIRELESS  ACaRM  SYSTEMS 


Goal: 


ERIC 


The  apprentice  will  W  able  to 
describe  wireless  alarm  systems 
and  their  applitations. 


Rerformance  Indicators: 


1. 

2. 

3; 


Destribe  principle  of  wireless 
alarm  systems* 

Describe  components  of  an  RF 
transmission  system* 

Describe  applications  of  wireless 
systems. 
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Study  Guide 


• 


Read  the  goal  and  performance  indioatdrs^to  find  v/hat  you  are  expected  to 
learn  from  this  package. 

Read  the  vocabulary  list  to  find  trade  terms  that  will* be  used  in  this  package, 

Study  the  introduction  and  information  sheets  to  1-earn  the  (technical  content 
of  this  packa-ge.                     *  . 

Co|plete  the  job  sheet.  .  ,         .  ' 

Complete  self  assessment  and  check  your  answers.  — 

Complete  post  assessment  and  have  the  instructor  check  your  answers.  ' 


I- 
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/ 


ypcabularij 


Coaxial  cable 
Coaxial  connectors 
Crystal  controlled  oscillator 
Dual  frequency  channels 
Electromagnetic  .interference 
Line  of  sigljt  systems  • 
Narrow  band  filters 
One-way  RF  systems 
Receiver  antenna 
RF  power  meter 
Two-way  RF  system 
Transmitter  antenna 
VSWR  meter 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Introduction 


To  this  point  the  packages  have  dealt  with  wired  .systems.    The  transmission  of 
signals  requirjpd  wires  or  telephone  lines  to  carry  the  signal  from  the  protected 
are^i  to  the  monitoring  station. 

feFireless  systems  are  also  used  in  signal  transmission.    Radio  frequencies  can 
transmit  signals  from  remote  locations  to  a  central  station.    The  wireless 
systems  have  many  applications  that  cannot  be  easily  met  with  wired  systems. 
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Information 


Wireless  alarm  systems  use  a  radio  frequency  1#  transmit  alarms  from  the  detectors 
to  the  central  sta.tlon.    There  are  five  dual  frequency  channels  available  for 
central  station  use.    Those  channels  fall  between  460.9  apd  466.0  MHz. 


RF  systems  are  line  of  sight  systems.    The  transmitter  antenna  must  be* in  a 
of  sight  with  the  receiver  antenna.    The  sensors  send  a  signal  to  the  trans... 
The  transmitter 'Sends  the  sjqnal  to  the  receiver  in.  the  central  station.  The 
following  diagram  shows"  how  ^signals  are  transmitted  to  the  central  station. 


line  " 
smitter. 


Qr 


Sensor 


Sensor 


Se^isor* 


Transmi  tter 


Central  Station 


Receiver 


Wireless  systems  can  be  used  for  fire,  burglar,  panic  and  hold-fjp  alarm  systems. 

The  greatest  use  of  wireless  systems  is  to  monitor  remote  areas.  It  also  offers 

the  advantage  of  being  portable.  Panic  transmitters  or  receivers  allow  messages 
to  be  tlelivered  v/hile  a  person  is  away  from  the  site.- 

« 

Electromagnetic  "interference  is  one  of  the  biggest  problems  in  RF  alarm  systems. 
The  messages  are  not  always  clear.    One  technique  for  control  of  interference  is 
to  repeat  the  message  over  and  o^/'er.    Another  control  method  is  to  use  dual 
frequency  channels. 

Frequency  stability  is  maintained  by  using  crystal-controlled  oscillators.  This 
allows  the  receiver  to  use  narrow  band  filters.    The  filters  remove*a11  signals 
except  those  within  their  bandpass.    Filtering  helps  control  interference. 


The  RF  sional  i5  transmitted  from  the  transmitter  antenna  to  the  receiver  antenna.  " 
Antennas  important  part  of  RF  units.    The  antennas  must  be  carefully  located 

and  maintained. 

WIRELESS  DEVICES  * 

Wireless  systems  use  many  of  the  same  devices  as  wired  systems*    Only  the  method 

of  signal  transmission  is  different.    Some  typical  devices  are  shown  on  the  next  page. 
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Information 


PICTURES  OF  WIRELESS  DEVICES 


DS-1010  SELF-CONTAINED  SIREN 

12  VDC  Completely  sell  conlalned,  no  addi- 
tional amplifier  needed.  Weatherproof 
plastic  horn  with  rustproof  metal  hinge 
bracket.  All  solid  stfite;  low  curreni  " 


\ 


SIVIOKE  DeItECTOR 

Includes  built-in  transmitter. 
Ionization  type.  9V0C  operation, 
U.L.  Listed. 


PANIC  TRANSMltTER 

Hand  held  or  clip  forfeit.  Self 
fcoding,  high  impact  plastic  case. 


REMOTE.ALARM  RECEIVER 

For  extra  alarm  location,  as  com- 
panion to  Model  DS-103t  Smoke 
Detector.   Reset  switch, 


IT  I  (135 •yFT  ^  (190 •)  HEAT  DETECTOR  TRANSMITTERS 

Transrplts  signal  upon  sonslng  sp^clfl^d, 
tomporaturo. 
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GLASS  PROTECTOWTRANSMITTER 
Daslgned  eepoolally  for  uso  with  fael-acling  glass 
,broak  and  vibration  contacts,  Can  be  usod  with 
olther  NO  of  NC  circuit,  Will  activato  control 
recolvor  up  to  200  feet  away. 
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Information 


J 


APPLICATIONS  '  ■ 

RF  systems  have  many  applications".  Their  greatest  use  is  in  monitori 
locations,  bqats,  pump  stations  and  other  industrial  controls. 


remote 


The  transmitter  is  connected  to  its  antenna  with  coaxial  connectors.    The  receiver 


is  also  connected  with  its  antenna  by  coaxial  cable 
be  kept  in  good  repair.'  . 


The  transmission  cable  must 


The  range  of  RF  transmission  is  approximately  30  miles.    A  short  range  type  of 
radio  transmission  is  used  on  local  sites.    This  type  of  transmission  is  limited 
to  300  feet.'  ♦         .  ^ 

* 

The  installer  will  find  an  RF  power  meter  and  a  VSWR  meter  to  be  helpful  in 
testing  an  RF  system.    These  meters  will  test  RF  output  of  the  transmitter  and 
the  antenna. 

Radio  signals  can  be  blocked  by  buildings,  mountains  and  other  tall  objects. 
Sometimes  the  signals  can  be  bounced  off  of  the  sane  objects  to  ah  advantage. 
Antenna  height  will  improve  radio  transmission.    The  extra  height  may  become  very 
expensive  if  it  requires  guy  wires  and  additional  mast.  ^. 

RF  transmission  Is  available  in  both  one  and  two-v/ay  systems.    The  new  two-way 
systems  are  similar  to  the  interrogator-response  technique  of  multiplex  systems. 
"The  receiver  asks  for.  a  status  report  and  the  transmitter  will  respond.  •  . 
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Assignment 


•  Complete  the  job  sheet.        ^  ■    '  ' 

•  Complete  the  self  assessment  and  check  your  answers. 

•  Complete  the  post  assessment  and  have  the  instructor  check  your  answers. 
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A 


Job  Sheet 


/ 


•  Cl.oselS'  inspect  an  RF  transmitter. 

•  Inspect  a  coaxial  cable  and  coaxia)  corfnectors. 

•  Inspect  a  receiver,  coaxial  cable  and  antennB.  ^ 

•  Determine: 

)  . 

-  How  sensors. are  attached  to  transmitter. 

-  How  coaxial  cable  is  joined  to  transmitter  and  antenna. 

-  How  receiver  unit  is  attached  to  i-ts  antenna. 

-  How  units  can  be  adjusted. 

-»  How  the  units  are  supplied  with  power. 

-  How  much  power  is  needed  to  operate  a  unit.  -  ^ 


\ 


-   INSTRUCTIONAL  LEARhflNG  SYSTEMS 


Self 

Assessment 


1.    How  many  RF  channels  are  available  to  alarnr  instal lers? 


2.    What  is  meant  by  a  1  ine-of-sight  sys-tem? 


3.    What  is  t+ie  range  of  RF  transmission  or  the  approved  channels? 


4. 


are  used  to  maintain  frequency  stability^-' 


5. 


receivers 


r 


band  filters  ^re  used  to  filter  unwanted  signals  from  RF 
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Self  Assessment 
Rnswers 


1.  Five 


Antennas  mu^t  be  in-sight  of  each  Other. 

3.  30  miles 

4.  Crystal  controlled  oscillators 

5.  Narrow, 


4- 


ERIC  ' 


228 


INSTRUCTIONAL  LEARNING  SYSTEMS 

■^i  3.  —  (  :  ^1 — 


Post 

Assessment 


*   Draw  a  diagram  of  an.RF  alarm  system.    Show  relationship  of  sensors 
transmitters,  receiver  and  arjtennas. 
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Instructor 

Post  flssessment 


ANTENNA 
Q 


ANTEWNA 


SENIOR  --^ 


SENSOR 


SENSOR 


TRANSMITTER 


RECEIVER 


11.1 


HAND  AND  POWER  TOOLS 


Goal: 


V 


ERIC 


The  apprentice  will  be  able  to 
identify  ^common  hand  and^powyr 
tools. 


Performance  indicators: 


!•    Identify  conmion  hand^  and  power  tools 
by  name* 

2.    Describe  the  use  of  hand  and  power 
tools. 


"Sir 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Guide 


•  Read  the  goals  and  performance  indicators  to  find  what  is  to  be  learned  from 
package. 

Study  the  pic^e.s  of  tools  and  thejuses  of  each  one.    You  may  have  used  manV 
,of  these  tools      the  past.    If  so,  'ched<  tp  see  that  you  have  been  using  them 
•  for  the  purpose  intended.  ■       '  ,  , 

•  Complete  the  job  sheet.  < 

•  Complete  the  self  assessment  and  check  answers.  . 

•  Complete  post  assessment  and  ask  the  instructor  to  score  answers. 
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Intnoduction 


Lov/  voltage  installers  must  know  the  theory  of  t{i|,)^larm  systems  that  ^re  being 
installed.    Beyond  the  theory,  the  installer  musf^  skilled,  in  the  use  of  hand 
and  power  tools.    Without  such  skill  with  tools,  the  installation  will  be  slow 
and  expensive.  '  ^  ' 

Skill  with  tools  is  basic  to  good  workmanship.    An  alarm  system  requires  good 
workmanship  to  alarm  properly.    The  apprentice  should  know  the  names  of  commpn 
tools  and  what  those  tool^  can  be  used  for. 

When  learning  the  use  of  a  new  tool,  read  the  instructions  or  ask  an  experienced 
person  to  demonstrate  its  use.    It  is,  easier  to  start  properly  th>in  to  break, 
old  habits. 


ERIC 


23i 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


MEASURING  AND  TESTING  TOOLS 


<4 


Circuit  tester         *"  ~  Check  for  power  and  identify 

'  J  conductors. 


Er|c\  •      '  233  *  ^ 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


'  CUTTII^G  TOOLS 


Hacksaw 


\  Cut  conduit,  cable  and  metal 


Keyhole  saw 


Cut  holes  through  plaster- 
board. 


File 


Sharpen  tools 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


Pipe  cutter 


Cut  large  bolts.  ^ 


Bolt  cutter 


Cut  large  bolts,  locks,  etc. 


Cable  cutter 


Cuts  large  cable. 


Electrician' s 
knife 


Strip  insulation  from 
conductors . 


SCREWDRIVERS 


Flat  blade 
scr^fewdriver 


J  .   \ 

Phillips  screwdriver 


Tighten  or  loosen  slot- 
head  screws/ 


Tighten  or  loosen  Phillips 
head  screws. 


y 
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Information 


WRENCHES  AND  PLIERS 


Adjustable  wrench 


General  purpose  wrench. 


Pump  pliers 


Tighten  couplings  and 
conductors  in  coffduit. 


Allen  wrenches 


Installs  or  removes 
Allen  screws. 


Needle  nose  pliers 


Form  small  loops  on  conductors. 


DiagoFfcil  pliers 


Cut  conductors  where  space  is 
lirhited. 
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lnformati6n 


Linemans  pliers 


Cuts  and  holds  large  conductors. 


Adjustable  wire 
stripper 


Stri  ps  ihsuTatibri  "from 
conductors. 


Cutting/ 
crimping  tool 


Strips  and  cuts  .conductors,- 
crimps  wire  lugs.  ' 


Hemostat 


Used  to  keep  heat  away  from' 
components  by  clipping  them 
out  of  the  way. 


-4"  . 


Snap  ring 
pliers 


r 


Install  and  remove  snap  rings 
on  equipment. 


Fuse  puller 


Removes  fuses  without  danger 
of  shock. 


If 
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Information 


0 


DRILLING  AMD  BORING  TOOLS 

 ,  ^  ^ — ,  

Portable  drill 


Drill  holes  for  installation 
electronic  cabinets,  control 
units,  etc. 


Ship  *auger 
drill  bit^' 


3    Drills  deep  holes 
that  l^feqijire  extra 
reach. 
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Information 


iiiiwifwiaa 


Chassis 


is  pi'iyf^ 


Punches  large  holes  in  metal 
boxes,  etc. 


Center  punch 


Hole  saw 


HAMMERS  AMD  FASTENING  TOOLS 


Ball  peen  hammer 


Make  center  punch  for  drilTing. 


Cuts  large  holes  in  metal. 


Hammer  and  shape  metal 


Electrician' s 
hammer 


Driving  and  pulling  nails, 
breaking  plasterboard. 


T 
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Information 


Stapler 


SOLDERING  AND  HEATING  TOOLS 


Sol4ering  gun 


/ 


Fasten  small  conductors  to 
waHv 


Solder  large  conductors. 


Heat  gun 


Dries  conductors. 


Heat  sink 


Keeps  heat  away  from 
components  v^hen  soldering 


f 


Soldering  iron 


Solders  smaW components 
and  printed  circuit  boards 
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Information 


Soldering  aid 


INSTALLATION  TOOLS 


Cleans  and  holds /conductors 
while  soldering. 


Drop  chain 


Pulls  cables  through  wall: 


Fish  tape  and  reel 

BENDINGr^ND  FORru>M6j;QOI_^  j 
'    Conduit  Vender 


Pulls  conductors  and  cable 
through  conduit  and  walls. 


Bends  conduit 


/ 


/ 


Pipe  reamer 


AOS 


Removes  burrs  from  conduit. 
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Assignment 


•  Complete  the  job  sheet. 

•  Complete  self  assessment. 

•  Complete  post  assessment. 


\ 
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Job  Sheet 


USE  A  CUTTING -.AND  GRIMPfNG  TOOL 
•  Tools  and  supplies  needed 


-  Cutting  and  crimping  tool 

-  Insulated  conductor  12-18  gauge 

-  Bolt  6/32 -tif  lQ/32 

-  Wire  lugv  that  fits  conductor  size 


Procedures 


-  Locate  stripping  slot  for  the  size' of  conductor  at  hand. 

-  Practice  cutting  and  removing  insulation  from  conductor.  •. 

-  Locate  crimping  area  on  tool. 

-  Insert  wire  lug  on  conductor  and  practice  crimping. 

-  Locate  bolt  curring  area  on  tool. 

-  ,  Practice  cutting  bolt  with  cutting  and  crimping  tool-. 

.Have  instructor  check  work  to  make  sure  that  the  tool  is  being  used  properly. 
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♦  Self 
Assessment 


Label  the  following  tools  by  their"  industry  ria'mej 

/ 


4  ^.V 


\ 
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-J 


Self  Rssessment 
Answers 


1.    Circuit  tester 


2, 
3. 
.4. 


5. 


6. 
1, 
8. 
9. 
10. 


Hemostat 

Cutting/crimping  tool 
Pipe  reamer 
Chass^  punch  « 
Heat  sink 
Fish  tape  and  >»eel 
Pump  p^i^ers 
.'Diagonal  pliers 
Conduit  bender 
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•Post 

Assessment 


WHICH  TOOL  'WOULD  BE  SELECTED  FOR  EACH  OF  THE  FOLLOWItlG  JOBS? 

L  Check  a  circuit  to  see  if  it  has  power. 

2.  Bend  a  length  of  conduit  to^make  a  45""  angle. 

3-  Drill  a  hole  that  is  deep&r  than  regular  drill  bits  can  reach. 

4.  launch  a  large  hole  in  metal  control  box. 

5.  Keep  heat  away  from  electrical  components  during  soldering. 

6.  Pull  conductors  through  a  conduit  raceway. 

7.  Cut  conductors  inside  a  cramped  space. 

3.  Remove  snap  rings  on  equipment. 

9.  Remove  a  fuse  vn"thout  risk  of  shock. 

10.  Make  inside  threads  on  a  drill  hole.  ^ 
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Instructor  ' 

Post  Rssessment  Answers 


1.  Circuit  tester 

2.  Conduit  bender 

3.  Ship  auger  dril 1  bit 

4.  Chassis  punch 

5.  Heat  sink 

6.  Fish  tape  and  reel  . 


1 


7.  ^Diagonal  pliers 

0.  Snap  ring  plier 

9.  Fuse  ,pul ler 

10.  Tap  tool 


o 
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MAINTAIN  HAND  AND  POWER  TOOLS 


4. 

• 

Goal: 

Performance  Indicators: 

The  apprentice  will  be  able  to 
maintain  hand  and  power  tools. 

t 

1.    Use  tools  for  the  purpose  intended. 

^»2.    Keep  tools  free  of  rust* 

3,    Repair  or  replace  broken  and             <  . 
damaged  tools. 

• 

• 

i 

:prr   •   '  """  '  '  '  "'  

* 

1 

O  K  i\ 


iWSTF^UCTIONAi.  LEARNING  SYSTEMS*  I  * 


Introduction 


Maintenance  of  tools  is  an  important  part  of  a  craftsman's  job.    If  tools  are  not 
maintained,  the  installer  will  spend  too  much  time  at  "fighting"  tools.    The  tool 
must  be  maintained  before  it  is  needed.    It  is  a  costly  procedure  to  stop  an 
installation  to  repair  a  hand  tool.    Tools  should  be  maintained  when  they  are 
put  away  from  a  job.. 

Good  maintenance  is  more  a  matter  of  attitude  and  habit  than  it  is  of  know-how. 
Some  people  feel  that  maintenance  takes  time  away  from  production.    These  people 
prefer  to  fight  dull  and  broken  tools  rather  than  to  take  time  out  for  maintenance. 
Others  have  developed  sloppy  habits  in  caring  for  tools.    Such  habits  are  difficult 
to  break. 

Tool  maintenance  must  be  made  a  part  of  all  training  programs.    The  efficient 
installer  has  "all  of  the  tools  needed  for  h  job;  tools  that  work  when  needed;  and  . 
knows  how  to  use  tools  for  their  i^[jt|nded  purppse. 
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Information 


RULE  l"  ^ 

t 

USE  TOOLS  FOR  THEIR  INTENDED  PURPOSE  '  ' 

Tools  are  usually  damaged  when  they  are  used  for  purposes  that  are  beyond  that 
for  which  they  were  designed.    For  example,  diagonal -pi iers  are  used  to  cut  small 
conductors.    If  diagonal  pliers  are  used  on  a  very  heavy  conductor,  the  jaws  ari» 
likely  to  be  sprung.    Lineman  pliers  should  have  been  selected  for  the  job. 
Screwdrivers  should  not  be  used  in  cases  where  the  blades  do  not  match  the  size  of 
the  screw  slot,  -^ach  tool  is  designed  for  specific  uses.    The  first  step  in  a 
maintenance  program  is  to  use  the  tool  for  those  recommended  purposes. 

RULE  2  -  '  . 

KEEP  TOOLS  FREE  OF  RUST 

Rusty  tools  make 'T)robl ems  for  the  user.    Adjustable  wrenchefevwill  .not  a(tjust 
when  rusted.    %liers  are  difficult  to  use  when  the  jaws  are  rbtsted.    Rust  can  be 
avoided  by  keeping  tools  clean  and  dry.    A  few  drops  of  ojj/will  prevent  rust 
from  forming  in  the  first  place. 

RULE  3        .  ^  . 

KEEP  CUTTING  TOOLS  SKARP 

Dull  saws  and  drills  tend  to  slow  down  an  installation  job.    Cutting  tools  should 
have  their  cutting  edges  protected' when  not  in  use.    When  thrown  about,  their 
cutting  edges  are  easily  dulled.'   Cutting  tooljs^should  be  sharpened  before  they 
become  dull .  I 

RULE  4  .  '  • 

f 

REPAIR  OR  REPLACE /DAMAGED  TOOLS 

Screwdrivers  with^damaged  bl'ades  should  be  ground  into  working  shape  or  discarded 
completely.    DaiiTaged  tools  should  never  be  left  in  the  tool  kit.    They  should  be 
set  aside  for  repair  or  replacement.    Electric  power  tools  should  be  inspected 
for  damaf<^^ords  and  repaired  as  needed.  '    "  * 
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Information 


RULE  5 


ORGANIZE  TOOLKIT 

Tools  should  be  organized  in  a  way  that  ±hey  are  easy  to  find.    A  tool  kit  should 
be  organized  so  that  one  tool  does  not  oamage  other  tools.    For  example,  cutting- 
edges  should  be  protected  from  banging  by  hammers  and  pliers.    An  organized  l^ol 
kit  will  do  a  lot  for  the  maintenance  of  tools. 
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AssignmEnt 


•  Complete  the  job  sheet. 

•  Based  on  the  inspection  of  hand  tools  and  power  tools  (job  sheet),  complete 
the  self  assessment. 

•  ^ Complete  post  assessment. 
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Job  Sheet 


INSPECT  HAND  AND  POWER  TOOLS 

•  Carefully  inspect  all  tools  for  which  you  are  currently  responsible, 

•  Set  aside  tools  that  need: 

-  Sharpening  *  \ 

-  Adjusting 

-  Lubricating  '  . 

-  Repairing  .  »  .  . 

-  Replacing 

•  Ask  instructor  to  confirm  the  maintenance  needs  of  the  set  as'ide  tools, 

•  Sharpen,  adjust,  lubricate  and  repair  those  tools  that  need  it,  * 

•  Replace  tools  thTit  are  not  funct4et^€rh^  ♦ 


INSTRUCTIONAL  LEARflING  SYSTEMS  / 


•Self, 

Assessment 


BASED  ON  INSPECTION  IN  JOB  SHEET; 

1.    Which  tools  seem  to  be  affected  by  rusfL 


2.  Did  you  find  evidence  of  tools  having  been  used  for  jobs  other  than  theirf 
intended  purpose?  ^  . 

3.  Which  tools,jieeded  to  be  shar^pened? 


4.    Which  tools  needed  repair  work? 


lU 


5.    Have  the  tools  been  properly  lubricated  in  the  past? 


6.    Did  you  find  tools  that  will  not  work? 


T.    Were  all  the  cutting  edge  tools  sharp? 


8.    Was  the  tool  kit  organized  in  a  way  that  tools  do  not  damage  other  tools 
while  in  the  kit? 


Of  the  following  rules,  which  one  was  most  ignored  with  the  tools  in  the  past? 
Your  observations  should  provide  the  answer.  .  ,* 

-  Use  tools  for  their  intended  purpose.      ^  '  ' 

-  Keep  tools  free  5f  rust. 

-  Keep  cutting  tools  sharp.  ' 

-  Repair  or  replace  damaged  tools. 

-  Organize  the  tool  kit,  *  . 


10.    What  improvements  in  t|ol  maintenance  will  ypu  make  in  the  future? 


INDIVIDUALIZEO  LEARNING  SYSTEMS 


Self  Assessment 
Rnswers  . 


•  There  are  no  right  or  wrong  answers  to  these  questions, 

•  The»  perceptions  and  observations  from  the  inspection  and  the  self  assessment 
^ould  help  you  to  do  a  better  job  of  maintenance,  ./ • 


/ 
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Post 

Assessment 


•  List  twenty  (20)  specific  hints  for  maintaintng  hand  ana  power  tools. 

♦  Ask  the  instructor  to  review  the  list  and  make  other  suggestions. 


ERIC 


25s 


INDIVIDUALlZEb  LEARNING  SYSTEMS 


Instructor 

Post  flssessment  Answers 


There  are  no  right  or  wrong  answers,  \ 

The  instructor  should  review  the  twenty  h'-ints  for  maintaining  tools  and  make 
other  suggestions  to  the  apprentice. 


J 


 f> 
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SAFETY  PRACTICES 


Goal: 


The  apprentice  will'  describe  approved 
safety  practices  and  demonstrate 
safety  practices  on  the  job. 


Performance  Indicators: 


!•    Describe  the  Federa^Safety  Color  Codes. 

2.  Describe  the  general  rules  of  safety.. 

3,  Describe  special  rules  for  electrical 
safety, 

A.    Describe  a  procedure  for  responding 
to  accidents* 


.  INSTRUCTIONAL  LEARNING  SYSTEMS 


study  Guide 


•  Read  the  goal  and  performance  indicators. 

•  Study  the  introduction  and  informatitJrTlheets.  ^ 

•  Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  ch^ck  answers. 

•  Complete  post  assessment  and  ask  instructor  to  check  answers 


■». 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Vocabulary 


•  Accidents 

•  Decibel  range 

•  Federal  Safety  |Col or  Code 

•  Safety  practice 
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I. 


r 

A  safe  working  attitude  is' developed  over  a  long  period  of  time.  ,Safety  rules  are 
not  totally  effective  in  solving  the  problems  of  industrial  accidents.    The  two 
major  causes  of  accidents  are  carelessness  and  misuse  of  equipment.  Carelessness 
is  the  result  of  a/i'  attitude  of  non-caring.'  Misuse  of  equipment  is  often  the  result 
of  poor  attitudes  toward  employers  and  the  job. 

If  we  are  to  prevent  accidents,  a  basic  attitude  of  caring  for  the  safety  of  self 
and  others  must  be  developed.    TTO  accidents  must  be  prevented  by  removing^the 
hazards  before  accidents  occur.    A  safe-working  attitude  will  help  the  employee 
to  foresee  accidents  and  correct  the  problems.    The  safety  practices  will  be 
followed  when  a  safety  attitude  becomes  part  of  the  personal  makeup  of  the 
individual. 
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Information 


'9 

:  # 

FEDERAL  SAFETY  COLOR  CODES  » 

The  federal  government  has 'established  color  codes  for  improving  safety  in  t^ie  mrk- 
placer '^'Eaoh  color  has  a  special  meaning.  * 

Yellov;      Caution,  hazardous  .waste  containers 

\jed      --  'Fire  equipment*  flammable  liquids,  emergency  stops  on  equiprfient 

Orange      Dangerous  parts  of  maqhines,  potential  shock  hazards 

Purple  --  Radiation  hazards 

■  Green.       Safety,  first  aid  equipment 

Black    --  Housekeeping  purposes  such  as  identification,  of  maintenance  shop 

White    --  Also  used  for  housekeeping  purposes  by  itself  or  in 
combination  with  black. 

When  the  color  codes  are  used  to  identify  hazards  in  the  wprkplace,  people  become 
more  safety  minded. 

GENERAL  SAFETY  RULES  '  . 

-  Wear  safety  goggles  in  any  environment  where  flying  particles  may  enter  the. eye. 

-  Wear  a  face  mask  in  any  envi ronment^rwhere  dust,  fumes  or  other  l]armful  ' 
substances  may  enter  the  lungs. 

t  • 

r  ■ 

-  Wear  ear  protectors  in  any  environment  where  the  decibel  range  bf  the  noise  is 
high  enough  to  damage  hearing.  •  . 

♦ 

-  Wear  clothing,  jewelry  and  hair  as  appropriate  tp  the  work  environment,  Loose 
clothing,  long  hair  and  jewelry  are  hazardous  around  equipmwtt. 

-  Keep  tools  clean  and  sharp  and  use  power  tools  for  a  job. 
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Information 


-  Keep  work  area  clean  of  debris.  ;  ■ 

-  Operate  power  machinery  according  to  prescribed -safety  practices. 

-  Practice  safety  in  the  use  of  ladders.  .Set  ladder  at  safe  angle.    Use  ladder 
witlf  non-skid  feet.    Do  not  stand  on  top  of  ladder. 

ELECTRICAL  SAFETY  RULES 

-  Do  not  work  on  equipment  while  it  is  wet. 

-  Remove  all  jewelry  before  worki ng  on  equipment. 

-  Check  for  presence  of  high  voltage.    Never  assume  that  voltage  is  low. 

-  Turn  off  power  before  working  on  equipment. 

-  Do  not  take  fuses  and  circuit  breakers  for  granted. 

-  Ground  ^ill  power  tools.  « 

-  Beware  of  frayed  electrical  cords.  ' 

-  Stand  on  dry  surface  while  using  electrical  tools. 
RESPONSE  TO  ACCIDENTS 

-  Locate  circuit  breaker 'and  turn  off  power  before  touching  the  victim. 

t 

-  Separate  victim  from  the  conductor. 

♦  . 

-  Call  the  paramedics  or  other  profess'ional  help. 

-  Administer  first  aid  if  yoy  have  the  training  to  perform  first  aid.    If  you 
do  not  have  the  training,  seek  the  help  of  someone  that  does. 
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Assignment 


*  Call  State  Accident  Insui-ance  Fund  (SAIF)  representative^  in  your  region. 
Ask  for  safety  materials  and  guidelines  for  improving  safety  in  industry, 
SAIF  has  many  safety  films  that  are  available. 

*  Complete  job  sheet.  • 

*  Complete  self  assessment.       .  "  ♦ 

*  Complete  post  assessment. 
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Job  Sheet 


CONDUCT  A  SAFETY  INSPECTION  OF  YOUR  WORK  ENVIRONMENT 

•  Inspect  the  work  areds 

-  Color  coded  safety  zones 

-  Clean  work  area  without  debris  and  clutter 

-  Noise  level  below  harmful  frequency 

-  Eye  protection  equipment  available 

-  Equipment  properly  guarded  and  grounded 

-  Electric  tools  with  good  cords  and  grounds 

-  Ladders  are  in  good  repair  ,  • 

•  Identify  safety  hazards  • 

-  Specific  safety  needs 

-  Type  of  risk  involved  with  each  hazard 

•  Make  recommendations  for  eliminatin^g  safety  hazards 

•  Share  recommendations  with  instructor  or  work  site  Supervisor 
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•Self 

Assessment 


According  to  the  Federal  Safety  Color  Code  what  colors  would  the  following  objects 
be  painted?  ,  , 

1.  Gasoline  can. 

2.  First  aid  cabinet. 

3.  Hazardous  waste  containers.  . 

4.  Radiation  hazard  area.  * 

5.  An  area  that  has  electrical  shock  hazards. 
Other  questions' or\  safety: 

6.  What  should  be  the  first  response  to  help  a  victim  of  electrical  shock? 

♦ 

7.  Why  should  power  tools  be  grounded? 

8.  Why  are  frayed  electrical  cords  a  hazard? 

9.  Why  is' loose  clothing  a  hazard? 

10.    What  are  the  two  major  causes  of  accidents? 
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Self  Assessment 
Answers 


r 

1.  Red 

2.  Green 

s 

3.  Yelj^ow 

4.  Purple 

5.  Orange 


>  • 


6.    Turn  off  power  at  circuit  breaker 


7.    J6  avoid  becoming  part  of  the  circuit. 


8.    Electricity  will  -short  circuit  through  victi 


m. 


9.    Loose  clothing  is  apt  to  catch  in  rotating  equipment, 


10.    Carelessness  and  improper  use  of  equipment. 
0  ^ 
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Post 

Assessment 


Based  on  the  safety  inspection  (job  sheet)  and  information  sheet,  develop  your 
^T^^  II  P>;;actices,    Write  at  least  twenty  (20)  safety  practices  that 

will  prevent  accidents  at  your  worksite.  " 


\ 


270 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Instructor 

Post  Assessment  Answers 


•  There  are  ,no  n'ght  and  wrong -ansv/ers.    You  should  have  a  list  of  20  approved 
safety  practices.* 

•  Review  your  list  of  safety  practices  with,  the  instructor.    Ask  instructor  to 
comment  on  the  list.    Add  other  safety  practices  that  are  recommended  by 
instructor. 


INDIVIDUALI^  LEARNING  SYSTEMS* 


Supplementarii 
Refefences 


*    state  Accident  Insurance  Fund  (SAIF)  representative. 
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PHOTOELECTRIC  SPACE  DETECTORS  ' 


Goal: 

The  apprentice  will  be  able  to 
describe  photoelectric  space 
detection  devices  and  their  I 
applications.  ' 


O  - 

ERIC 


Performance  Indicators: 

* 

1.  Describe  photoelectric  principle ^ 

2.  Describe  difference  in  active  and 
passive  infrared  detectors. 

3.  Describe  LED's  ds  a  photoelectric 
light  source, 

A.    Describe  incandescent  light  as  a 
photoelectric  light  source* 

5^    Describe  problems  in  use  of  mirrors 
to  reflect  light  beams. 

6.    Describe  applications  of  photo- 
-      electric  detectors. 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


•  study- the  goal  and  performance  indicators  to  find  what  is  to  be  learned  from 
package.  . 

•  Read  \^ocabulary  to  be  introduced  in  package. 
®  Read  the  introduction  and  information  sheets, 

•  Complete  the  reading  assignment.    (Optional)  " 

•  Complete  the  job  sheet.  ^ 

•  Complete  the  self-assessment  and  check  answers  with|  answer  sheet. 

•  Complete  post  assessment  and  ask  instructor  to  check  answers. 
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Vocokbulafu 


'■r 


•  Active  infrraifefJ  detectors 

^  ••forward  bias  f 

i 

•  Gallium  dipde  - 

•  Incandescent  light 

•  Light  emitting  diodes  (LED) 

•  Passive  infrared  detectors 

•  Solid  state  device 


J 
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INSTRUCTIONAL  UEAQNING  SYSTEMS 


Introduction 


Photoelectric  systems  are  used  as„ active  barrier  detectors.  They  are  used  mostly 
for  inside  barriers  such' as  entrances  and  routes  leading  into  protected  areas. 

All  photoelectric  systems  work  on  the  pidnciple  of  light  beams.  Wl»en  an  intruder 
breaks  the  beam,  an  alarm  is  set  off.  / 

There  are  many  applications  for  photoelectric,  systems  in  everyday  life.  The 
automatic  doors  at  the  grocery  store  are  triggered  by  beams  of  light.    Industry  ; 
uses  beams  of  light  to  control  automated  equipment. 

The  light  source  is  the  major  differenlpe  between  photoelectric  systems.  Active 
infrared  and  LED's  are  the  major  light^sources  for  photoelectric  systefhis. 
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information 


Photoelectric  detectors  are  the  oldest  of  space  protection  devices.    These  detectors 
operate  on  invisible  beams  of  light.    Activ-e  infrared  detectors  form  a  beam  of  light 
between  a  transmitter  and  a  receiver.    When  intruders  break  this  beam  of  light,  the 
alarm  is  triggered.    Other  light  beam  sourcfes  include  light  emitting  diodes  (LED) 
and  incandescent  lights.    Photoelectric  systems  are  installed  with  the  transmitter 'in 
one  location  and  the  receiver  In  another  location.    In  Special  cases,  both  may  be 
located  in  a  single  transceiver.    Photoelectric  beams  may  be  used  in  both  indoor  and 
outdoor  space  protection. 


ACTIVE  INFRARED  DETECTORS 

Pulsed  infrared  is-used  to  provide  the  light  beam.    In  this  application,  it  is 
called  active  infrared.^  Passive  infrared  operates  on  the  basis  of  thermal  change. 
Active  infrared  is  used  as  a  beam  between  transmitter  and  receiver.    If  both 
transmitter  and  receiver  are  housed  in  a  transceiver  unit,  a  reflector  unit  is  needed. 
See  sketch  below.  >  '  , 


Infrared  is  more  often  used  with  the  transmitter  in  one  location  and  the  receiver  in 
another  location.  '         >  ' 


r 
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Information 


The  units  may  be  "Stacked"  to.  give  additional  protection'. 


r 

—  — 

R 

♦     _     . _ 

<  

R 


~-\r 


s 


LIGHT  EMITTING  DIODES  - 

A  gall  ium  ^arsenide  light  diode  (LED)  is  often  used  in  Rj^oelectric  systems.  This 
LED  gives  a  light  beam  of  infrared  orange.    The  beam  is  Tiardly  visible  to  the  naked 
eye*    The  beam  becomes  visible  in  fog  and  smoke,    Thg  gall ium  diode  is  a  ^olid  state 
device.    Diodes  haye  a  ten-year  ^ife  and  are  resist^ 
An  LED  will  be  shown  In  a  schematic  as: 


to  shock  and  v^brattion. 


/J.  n  o  J  < 


C<7  f^oJe. 


It  will  only  produce  light  when  in  forward  bias: 

Ir^oJif/^  ^    )  ^^^^^^ 
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Information 


Voltages  of  LED's  range  from  1.7V  to  3.3V. 
100,000  hours. 


When  properly  biased,  LED's  will  last  for 


INCANDESCENT  LIGHT  .  .  . 

Early  systems  used  incandescent  light  as  a  light  source.    The  light  was  filteV-ed  -to 
make  it  less  visible.    This  light  source  produces  a  red  beam  of  light  that  makes  it 
easy  to  see.    The.  incandescent  light  is  not  a  good  beam  fpr  intrusion  alarms  because 
it  can  be  seen  by  intruders.    There  are  many  industrial  applications  for  the 
incariWescent  light  beam.  ^        ,  ^ 

APPLICATIONS  OF^PHOTOELECTRIC  DETECTORS  *  «  • 

Detector  beams  are  available  with  ranges'  up  to  1,000  feet.    By  using  mirrors, 'the 
beams  can  be  reflected  around  corners  of  buildings.    Mirrors  extend  the  coverage  of 
•photoelectric  detectftn.    At  the  same  time,  it  reduces  the  range  of  the  beam.  Mirrors, 
are  hot  r'^commended  for  long  range  detection.    Care  must  be  shown  to  the  installation 
of  mirrors.    Loose,  misaligned  mirrors  will  cause  false  alarms.  *.photoelectric  ' 
systems  are  best  suited  to  short  range  applications. 

The  ptiotflelectric  detector  is  best  used  to  prote,ct  entrances.    It  is  also  useful 
for  creating  barrier's  to  protect  open  and  enclosed  areas-.    The  uses  of  photoelectric  ♦ 
detectors  extend  far  beyond  intrusion  betectlon.    They  ai^e  widely  used  as  door 
openers,  safety  barriers  and  assembly  line  operations.  •  ••  i 

SPECIFICATIONS  OF  OETECltRS 

Photoelectric  sysVems  can  be  bought  to  f^*t  many  designs.    A  selection  chart  from  a 
supply  catalog  shows  the  specifications  of  several  models.    (Following  page) 
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Information 


PHOTOELECTRIC  SYSTEMS 

SELECTION  CHART 


0 


CATALOG  NO. 


No.  1325 
U.L. 


No.  1327 
U.L. 

No  1310* 
U  L  ' 


rio.  1314* 


No  1309* 
U  L 


No  1318* 
U  L. 


No.  1355 


No,  1300L 


Na.  1356 


*>,  n6i  shown 


SURFACE  OR 

RECESS 
MQUNTING 


RANGE 
IN  FEET 


350 


800 


200 


200 


400 


IQOO 


3'  Min. 
75'  Max. 


160 


TYPE  OF 
LIGHT  SOURCE 

LED. 
(Pulse 
Modulated) 


LED 

(Pulse- 
Modulated) 


Incandescent 


Incandescent 


LED. 
(Pulse-  * 
Modulated) 

LED. 
(Pulso- 
Mod.ul^ted)  , 


^ulse  ' 

Mbdulated). 


Incandescent 


^ :  Puified  ; 
'infrared  ' 


TYPE  OF 
STANDBY  POWER 


NICAD 


NI-CAD 


NI-CAD 

Transmilt^^r: 
NICAD 
Receiver; 
Dry  Cell 


Nl CAD. 


NICAD 


NI-CAD 


1^ 


Transmittf/V 
:.*Wetor 
Dry  Cell    .  ' 


(^^|.CAD 


HOURS  OF 
-STANDBY 


12 


12 


^  10 


10 


24 


24 


24 


Wo|  Cell  - 
12 

Dry  Cell  - 


Attractive  housing 
hides  direction  o( 
beam. 

Attractive  housln'g 
hides  direction  of 
beam. 


Not  affected  by 
normal  ambient  light. 


Not  atfoctod  by 
normal  artibiont  lipht. 

Resembles  wall  outlet 
box.  Wiring  needed 
only  on  one  aide. 

Also  available  In  300 
loot  range  —  add  "  S" 
to  cat.  number.  Add 
"•r*  to  cat.  number  lor 
plug-in  transformer. 

Also  available  with 
straight  12VDC  Input, 
Iqsi;»  batteries.  Add 
"•12"  to  catalog 
number.  . 
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Assignment 


►  'Read  Chapter  12,  pages  275-179  in  Intrusion  Detection .Systems.    Barnard,  Robert 

Butterworth  Publishers.    Boston,  IMT  *  ^ 

^  Compete  job  sheet.     .  "     -    *  •       v  -        .  | 

>  Complete 'self  assessment  and  check  your  .answer^.     -  ' 
'  Complete  post  assessment  §nd  have  instructor  check  your  answers-. 
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Job  Sheet 


1  f 


Obtain  security  equipment  supply  catalogs  and  product  specif ication'cut  sheets. 
••  Select  a  photoelectric  system  ..for  residential  security  from  product  information. 
'  •  List  the  following  information  on  the  system  that  has  been  selected. 

;       -    Model  ^  >'  • 

-  Range' in  feet  •  • 

-  Application  (indoor  or  outdoor)  ..      '        '  ' 
Configuration  (transceiver  or  transmi ttal/recei ver) 

-  Mounting  (surface  or  recessed)  .  . 

•       Housin'^  (plastic,  metal)  *  .  .  ■ 

-  Operating  voltage    ;  '  '  . 

-  Light  source  .  '  ' 

-  Type  of  standby  poWer  ■  , 

Inspect  a  photoelectric  system  to  compare  the  actual  unit. with  the  specifications 
that  were  planned  for  system.  * 

-  How  many  of  the  specifications  are  shown  on  the  unit? 

-  What;  at^e  the  advantages  and  disadvantages  of  the  system  planned  on  paper  " 
compared  to  the i one  being  inspected?  . 


t.  * 
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Self 

Assessment 


1.    List'  three  1 ight  sources  for  photoelectric  systems. 


2.  Describe  difference  between  active  and  passive  infrared. 

3.  When  are  reflectors  needed  in  an  active  infrared  system? 

■  .  A  . 

4.  Sketch  in  lines  to  show  how  light  beams  iravel  in  a  "stacked  unit"  ^^tgp. 


5..  Under  what  conditions  does  an  Ied  show  its  light' beam?  / 

•  ,  r 


%6.    LED'si^ill  only  produce  light  under  a 


7.    What  is  the  operating  life  of  LED's? 


bias  condition. 


"8.  Whafare  the  problems  with  mirrors  in  system?- 

9.  Which  areas  are  best' suited  for , photoelectric  systems? 

_I0.  List  one  common  application  of  photoelectric  detection'other  than  intrusion 

•  .',   .  detection.  •  ^  • 
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Self  nssessment 
Rhswers 


1 

2, 


Pulsed  infrared,  LED' s,  incandescent  light.  ■  v 

Active  infrared  uses,  a  light  beam  between  a  transmitter  and  r,^eiver.  Passive 
infrared  operates  on  thermal  change  due  to  the  heat  af  the  intruders  body. 


3.    When  a  transceiver  unit  is  used  in  sy.stem, 


/ 


4. 


r 


5.    Fog  or  smoke  conditions 


6.  »  Forward 


1:  Ten  years.    IQ.OQO^hours  wfjen  properly  biased. 

8.  Misaligned    and  loose  mirrors  cause  false  alarms 

9/  E-ntrances  or  routes  to  entrances. 

10.  Automatic  doors,  automated  equipment. 


Mirrors  decrease  range  of  system, 
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Post 
Assessment 


What  is  the  disadvantage  of  incandescent  light  for  intruder  detection? 

j 

/ 

Show  Ss^mbol  of  LED 

Is  passive  infrared  a/^ood  light  source  for  photoelectric  systems? 

What  is  the  effect  of  fog  or  smoke  on  LEO  beams? 

Is  this  system  properly  biased  to  provide  a  light  beam? 

t 

6.  Mirrors   the  range  of  a  photoelectric. system 

( increase, decrease;)       •     •  ' 

.  'I 

7.  An  LED  has  an  operational  life  of  years. 


1. 

2. 

3. 
4. 
5. 


8.    Photoelectric  systems  are  best  suited  for  the  protection  of 


9.    Photoelectric  systems  are  best  suited  for    range  detection 

(long,  short) 


10.    Sketch  how  a  beam  travels  from  transmitter  to  roceiver  when  housed  as  a 
transceiver^unit.  ,. 
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nnstructof  \ 
Post  nssessment  Answers 


1.    Beam  is  visible. 


2.  > 


3.  No 


5. 
6. 


4.    Makes  beam  visible. 


No 


Decrease 


7.  Ten  yeal^s 

8.  Entrances  ) 

9.  Short 
10. 
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Supplementarii 
References 


Barnard,  Robert  L.    Intrusion  Detection  Systems.    Butterworth  Publishers. 
.  .  Boston,  1981. 


\ 


ERIC 


287 


12.2 


PASSIVE  INFRARED  MOTION  DETECTORS 


Goal: 


I 


The  apprentice  wl-11  be  able  to 
describe  pSss^ve  infrared  motion 
detection  systems. 


ERIC 


Performance  Indicators: 

.  1.    Describe  theory  of  passive  infrared 
detection. 

2.  Describe  compd>ients  of  a  passive 
infrared  system.'  '  . 

3.  Destribe  the  parts  of  an  infrared  . 
detection  system. 

4.  Reiad  and  interpret  specifications 
i^r  infrared  systems. 

5.  I^6scribe  advantages  of  infrared  as 
a  volumetric  motiqn  detector. 

0,    Describe  common  problems  In  infrared 


application. 


S  ^ 


288 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


•  Study  the  goal^  and  performance  indicators  to  find  what  is  to  be  learned  from 
packaged  ■       '  .  ^ 

•  Read  vocabulary  list  to  find  the  new  ter;ns  rto  be  found  in  -package. 

w   Read  introduction  and  information  sheets.  | 

Read  assignment  (optional)  Chapter '22  in  Intrusion  Detection  Systems.  Barnard, 
Robert.    Butterworth  Publishers.    Boston.    1981,    Pages  149-154. 


Complete  job  sheets 


•  Complete  self  assessment .and  check  answers  with  answer  sheet. 

•  Complete  post  assessment  and  have  instructor  Icore  results. 
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yocabulafy 


Fipld  of  view 
Passive  infrared 
ProtectVorf  patterns- 
Refractive  optical  system 
Thermistor 
Variable  resistor 
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instructional'  learning  systems 


Introduction 


Passive  infrared  is  rather  new  as  a  detection  technology.    It  has  been  used  in  a 
variety  of  pther  applications  in  past  years,,  ^ 

Infrared  is  a  long  wave-length  light.    It  i,s  not  visible  to  the  nak^ed  eye.  Passive 
infrared  works  on  tHermal  changes  in  the  environment.    The  system  is  balanced  on 
the  nonnal  environment.    Intruders  add  body  heat  to  this  envi.ronment  and  trip  *the 
balance  of  the  sensor. 

Passive  infrared  does  not  transmit  energy,  ^^It  Rierely  responds  to  the  energy  created 
by  the  intruder, 

« 

Passive  infrared  is  one'of  the  easiest,  systems  to  .install.    It  offers  a  range  of 
detection  patterns  for  space  protection. 


A 
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Information 


Infrared  is  a  form/ of/ light.    It  is  not  visible  to  the  naked  eye.    Infrared  is 
transmitted  in  a  Ibng/ wave  length.    All  objects  radiate  infrared  according  to  the 
temperature  of  th^  object.    This 'includes  both  Irving  and  non-living  objects. 

Pass  we  infrared  doei  not  require  a  return  beam  of  light  for  its  operatilbn.  That 

passive.    Active  infrared  fhat  is  used  in  photoelectric  systems 

passive 

and 


is  why  it  is  called 
requires  that  a  ligh 


:  beam  travel  from  a  transmitter  to  a  receiver.  A 


infrared  detector  responds  to  the  h'eat  that  conies  from  the  body  of  the  intruder 
not 'from^thfe  breaking  of  a  light  beam. 

INFRARED  HFTECTORS 

A  detector  views  a  speciVic  area.    It  establishes  a  normal  condition  that  is  based 
on  the  infrared  level  of  all  objects  wihtin  that  area.    When  an  intruder  enters  the 
area,  the  Infrared  lelvel  is  raised  and  the  alarm  is  set  off.    Infrared  will  detect 
a  man  in  total  darkness  at  a  distance  of  1,000  feet.    A  truck  can  b/detected  at 
2,500  feet.    A  ci rcui t  di agram  of  a  passive . infrared  detector  is  shown: 


■O 


 6 


t 
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Information 


The  infrared  detector  uses  a  type  of  resi stor  .known  as  a  thermistor.  The'rmistors 
have  negative  resistance  which  increases  as  the  temperature  goes  down.    The  variable  , 
resistors  allow  the  unit  to  be  set  up  to  balance  the  thermistor  bridge  circuit  against 
the  background  of  the  area. 

When  in  a  balanced  state,  there  is  no  current  flow  to  the  amplifier.    One  side  of  the 
bridge  baUnces  the  other.    When  an  Intruder  .enters  the  field,  the  circuit  becomes  ^  . 
unbalanced.    A  signal  us^ent  to  the  ampl  if ier  and  the  alarm  goes  off  when  the 
circuit,  becomes  unbalamfed. 

PARTS  OF  INFRARED  DETECTOR  SYSTEM       '         '  -  ,        .  ^ 

The  detector/unit  consists. of  a  thermal  sensor,  signal  processor  and  power  supply-- 
all  contained  ill  a  single  unit.    Infrared  detectors  do  not  require  as  much  power  as 

active  systems.    In  ^areas  wl^ere  AC.  is  not  available,  battery  powered  DC  will  operate 
the  system.             * .          •  ^  ,rO  « 

A  refractive  optical  system  provides  each  thermistor  with  its  own  field  of  view.  At 
750  feet,  the  field  of  view  covers  an  area  of  two  feet  by  six  feet.    An  equal  area 
separates  the  two  fields  of  view.    „  / 

FIELDS  OF  VIEW 


7^0 


-■r 


I* 


ERIC 


2D3 


INSTRUCTIONAL  LEARNING  SYSTEMS 


-J 


Information 


EXAMPLES  Of  SPECIFICATIONS  OF  .  INFRARED  DETECTION  ARE  SHOWN  BELOW, 


PASSIVE  INFRARED  INTRUSION  SENSORS 

SELECTION  CHART  AND  ACCESSORIES 


}  

MP'16  * 

IP-18 

lP-25 

IPSO 

IP.37 

PIR-78 

HA-99 

Power  Requirement 

6:18VDC 

9VDC 

6-1 8  V  DC 

6'18VDC 

6'18VDC 

9-18VDC/-^ 
12VAC 

6  "AA5- 
Batteries 

Mounting 

Surface 

Surface 

Surface 

Surface 

Recessed 

Surface 

Surface 

Coverage 

'    25'  X  35' 

20*  X  25' 

10*  X  ^ 

15'  X  35' 

40'  x'40' 

15'  X  25'  * 

Built-in  Standby  Battery 

1 

Optional  , 

NA  • 

Optional 

Optional  / 

Ml 

Optional 

Optional 
9V  NiCad 

NA 

Alarm  Ciutp,Mt 

   /  - 

Enclosure 

SPOT 

RF 

Transmission 

SPOT 

SPOT  ( 
\  * 

SPOT 

spot; 

SPOT 

Plastic 

Plastic 

Plastic/ 
Metal 

Plgstic/3 
'  Metal 

,  Plastic 
Metal 

Metal 

Plastic/ 
Woodgrain 

ACCESSORIES 

PS-IR     Power  Supply.  6VDC.  1.2AH  (Ail  seniors  except  IP-18,  PIR  78.  HA  QQ). 
PS-2R     Power  Supply,  12VDC,  1.2AH  (All  sensors  except  IP<18,  PIR78,  HA<99). 
PIR78B     Rechargeable  Standby  Battery,  9V  NiCad  (PIR78).  ^ 
'    PIR78T     Transformer.  12V AC.  10VA,  use  with  PIR  788  (PIR  78). 
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EXAMPLES  OF  PROTECTION  PATTERNS.  Qf^  It^FR/\pED  DETECTION  ARE  SHOWN  BELOW. 
A     I  —  
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)  Information 


ADVANTAGES  OF  PASSIVE  INFRARED. 


Passive  infrared  does  not  transmU  energy  of  any  kind.  Interference  between 
detector  units  will  not  harm  humans  or'p^ts./  ^ 

Infral^etl  (joes  not  creep  into  other  aVeas.    Any  physical,  barrierWill  sto[^. 
Infrared.    This  eliminates  false  ailarms  caused,  by  movement ^'n  siVroundi n!  areas . 

The  protection  pattern  is  easy  to  control.    The  opii.cal  syst^  can  be  adjusted 
to  allovKsmall  pets  to  enter  the  a re^  without  trigperring  the  alarm. 

Infrared  wilT  not  fa Tse  alarm  because^of  moving  air.    It  cannot  see  air. 


PRODI  EM,  AREAS  '      ^  '  .  • 

*  Birds  and  flying  insec-ts*  can  cause' false^alarms. 

*  Heat  sources  such  as  radiators,  heaters,  hot  pipes  can  c^use  problems.  Whe 
detector  should  never  be  located  near  heat  sources.  ,  ^ 

*  Hot  spots  in  the  field  of  view  can  c^se- false  alarms.'.  Sunlight  filtered  through 
glass  or, unshielded  lights  can  create  spots. 


\ 
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Assignment 


•  Oi^ional  reading- assignment: 

V     I ntru-si CUT  Detection  .Systems.    Barnard ,  Robert. 

Butterworth  Publishers,  Boston,  1981. 
^     Pages  149-154.  ^ 

•  Compl'etQ  job  sheet  ■      '  ' 


•   Complete  self  3s^essment 


•   Complete  post-assessmeTnt 


V 


0 
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I NST  R  UCT  ION  A  L  ^E  A  R  N I N  GSYSTEMS 


r 


Job  Sheet 


> 


• 


iQ^ect  passive  infrared  intrusion  detector  system. 
Identify  components  of  system.  ^ 

-  .  Sensor  'f-^ 

-  Signal  processor  \  ^  ^  ■  ' 

-  Power  supply  •  •     .  •  7  ■ 

Make  a  schematic^  that  shows' electronic  components  of  system.  Use  standard  ^ 
symbols...  *  /  ^ 


Make  a  block  diagrami of  system. 


\ 
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Self 

AssGSsment 


1:    Tliermistors  are  a  type  6f 


2.    Whic|;i  component  is  used  by  the  installer' to  adjust  for  the  background  area? 


3.    Can  passive  infrared  beams  (under  special . conditions )"  be  viewed  w^th  the/ 
naked  eye?_  _  f  '   .  ■  *  •  •  '  *    .  )^ 


4.    What" is  thi  purpose  of  the  refractive. optical . system? 


5.    Do  .objects  other  than  man  and  animals  radiate  infrared? 


6.    How  is  infrared  affected  by  the  movements  of  air? 


7.    List"  three  sources  of  problems  in  passive  infrared  systems 


8.    Is  there  a  problem  wUh  passive  infVared  in  "creepincW  through  walls 
other  areas?  *  * 


into 


*  ^ 

9.    List  three  major"* parts  of  an  infrared  detector  unit. 


What  'is  a  field  of  ^iew? 
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finswers 


\ 


Resistor 


Adj,ustable  Resistors 


No 


ip.  help  each  thermistor  to  set  up  their  own  fields  of  v^'ew.       .  * 

m  \ 

Yes'         *  . 

Infrared  cannot  see  air.    Itj"s  not_  bothered  by 'air  movements. 

Birds  and  flying  insects,  heat  sources  such  «s  radiators.  Hot  spots *from 
glass  filtered  sun.light.  . 


No.  "^It  will  not  pass  through  walls. 


Thermal  sensor,"  signal  processor,  power  supply. 

't 

The  protection  area  for  reach  thermistor.  At  750  feet,  the  field  of  view 
IS*  2'  X  ^' .  .  •     V  - 
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Post 

Assessment 


What  is  a  therijistor? 


2.    Why  are  adjustable  resistors  ^sed  in  passive  infrared  sensors? 


Does  passive  infrared  detectors  transmit  energy? 


4,    What  is  the  differencif  between  active  and  passive  infrared? 


5.    Where  i^  the  thermal  energy  generated  to  set  off  the  alarm  system? 


6.    What  is  a  field  of  view? 


7.    List  three  advantages  of  passive  infrared, 


8.  What  precaution  should  be  made  in  regard  to  sunlight  in  sja-tting  up  detectors? 

•  m 

9.  What  precaution  should  be  made  in  regard  to  heat  sources  (radiators,  hot 
pipes)  in  setting  up  detector? 


10.    What  typ,es  of  objects  radiate  infrared? 
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■   .    mii   


Instructor 

*  ■ 

Post  flssessmeot  Answers 


1, 
2. 


A  type  of  resistor.  ^  .  *  . 

To  balance  the  infrared  value  of  background  with  system.  The  intruder  brings 
additional  infrared  and  upsets  balante. 

No  ■  '  - 


Active  infr^tred  sends,  a  beam  of  light  from  a  transmitter  to  a  receiver. 
Passive  infrared  merely  responds  to  the  heat  of  an  intruders  body. 


5.    By  the.  intruders  body. 


V 


6.    The  protected  area  covered  by  each  thermistor, 
fields  of  v-iew  on  each  side  of  a  door. 


An  example  would  be  to  set  the 


8. 
9. 
10. 


a)  Does  not  creep  into  other  areas 

b)  Protection  pattern  easj^^,to  control  ' 

c)  Will  not.  false  alarm  because  of  air  movements 

Avoid  facing  detector  tov/ard  filtered  sunlight.    It  can  cause  false  alarms. 
A\/oid  placing  detector  near  heat  sources,  "^t  will  cause  false  alarms. 
All  objects  radiate  infrared.    Both  living' and  non-living  objects.  ' 
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Supplementarij 
Rofe/ences 


Barnard,  Robert  L.  Intrusion  Detectioti  Systems:  Principles  of  Operation  and 
ApplicatioTis^  Butterworth  Publishers.  Boston.  1982,  Chapter  11. 
Pages, 149-154.  v. 
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MICROWAVE  DETECTORS  ' 
(RADAR) 


Goal: 

\ 

V 

Performance  Indicators: 

the  student  will  be  able  to 
radar  (microwave)  detection 
and  their  application.^ 

describe 
systems 

.    !•    Describe  how  microwave  detectors 
operate. 

2.^  Describe  mlcrow&ve  patterns. 

* 

3.    Describe  how  antennas  control 
protection  pattern  shapes. 

A.    Describe  applications  of^  mi<:rowave 

as  a  volumetric  motion  detector, 

«» 

a   -  ,  

* 

INS>FroCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


,  Read  the  goal  and  performance  indicators  to  find  what  is-  to  be  learrfed  f 

package,  •  *  .  7" 

•  Study  the  vocabulary -1 ist  to  find  the  new  terms  to  be  introduced. 

* 

•  Studythe  introduction  and  information  sheets. 

•  Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  check  answers. 

•  Complete  the  post  test^and  ask  instructor  to  check  answers. 

•  Read-  pages  137-146  in  the  supplementary  reference. 
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♦  # 


•  Antetin* 

•  Directional  antennas 

•  Doppler  shift 

Omni -directional  antennas 

•  One  piece -radar 

•  Power  supply 

•  Radar 

•  Signal  processor 

•  Two  piece  rada^" 

•  Volumetric  motion* detector 


r 


%  1 


ERIC 


3C6 


IN^.RUCTIONAL  LEARNING  SYSTErylg 


Introduction 


m 


■  ■    'i  ■   '         ■  .  ■  . 

Radar  received  its  first  heavy  use  in  World  War  11.    Since  that  time,  many  applications 
of  radar„  have  been-made.    For  example,  radar  is  used  by  the  police  to  detect  speeders 
on  the  highways. 

The  FCC  has  allotted  five  operating  frequencies  to  be  used  for  security  alarm 
purposes.    All  f.ive  of  those  frequencies  fall  within  the  microwave  frequency  range 
When-people  refer  to  the  use  of  radar  in  security  alarms,  they  probably  mean  microwa\;e 
applications. 


Microwave  is  used  as  a  microwave  energy  beam  between  a  transr 
the  energy  beam  detects  the  motion  of  an  intruder,  the  ala#'is  sounded.    In  such 


smitter  and  receiver.  When 


applications,  microwave  is  an  invisible  beam  detector  or  two-piece  radar.  Microwave 
applications  in  invisible  beam  detectors  is  discussed  in  a  separate  package. 

■    '  ■  ■ 

icrowave  is  also  used  as  an  active  volumetric  motion  detector.    This  package  will" 

emphasize  its  application  as  a  volumetric  device.    In  this  application,  a  one  piece 

transceiver  is  utilized.    So  this  becomes  a  one-piece  radar  application. 
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Information 


Microwave  detectors  are  self-contained  units  tha't  includes  an '^fntenna,  signal 
processor  and  power  supply.  '  These,  detectors  send  out  electromagnetic  energy  in  a 
pattern.    When  an  intruder  moves  into  this  field  of  microwave  energy,  the  system  will 
alarm.    The  system  works  on  the  principle  of  the  Poppler  frequency  shift.    Intruders  , 
change  the  frequency  by  their  presence. 

Microwave  energy  has  the  ability  to  pass  through  walls  of. wood,  glass  and  non-metallic 
substances.    For  this  reason,  oneNmust  be  careful  of  the  placement  of  microwave 
detectors.    If  there  is  movement  on  the  street,  the  microwave  is  apt  to  pkk  it  up 
^nd  false  alarm.    Birds,  blowing  trees  and  grass  will  also  create  faUe  alarms. 

Most  microwave  systems  operate  on  a  frequency  of  10,525  MHz.    The  shape  of  the 
jj^crowave  pattern  is  controlled  by  the  antenna.  '  The  antennas  may  be  omni-directiQnal 
^directional.  iDmni -directional  antennas  create  a  circle  type  pattern.  The 

directional  antenna  make  broad,  tear-shaped  patterns  and  long  narrow  patterns.  Some 

typical  p<:otection  patterns  are  shown  below:_^  ^ 


PROTECTION  PATTERNS 


3050 
3150 
3250 


3125 
3225 
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RP-40 


RP  70 


RP-70 


RP-40 


3050 
3150 
3250 


3125 
3225 


RP-40 


RP-70 


RP-70 
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Information 


^:#olumetriQ  motion  detectors  are  sel.f -contained  un'it$^    The  trcmsceiver  houses. both. 

•  transmitter  and  receiver  for  the  .detector.    Also,  it  contaf-ns  the  power  supply, 
antenna  and  signal  processor.    For  this  reason,  the  unit  is  called  one-piece  radar. 
When  used^with  separate  transmitter  and  receiver  (invisible  beam  application's)  it -is 
two-piece  radar.  , 

The  protection  coverage  of  a  microwave  unit  can  be  controlled  by  antefirta  selection. 
The  units  can  be  purchased  with  a  choice  of  antennas; 

SELF-CONTi^lNED  MICRO^A/AVE  INTRUSION  DETECTORS 


2500 

2400 

2600 

2067 

2069 

"  .  205*4 

ClassiflcaUon 

SelfContalned 

Self-Contained 

Self-contained 

SeU-Contained 

Self-I||^ntalned 

Self-Contalned 

Coverage  (Standard  Antenna) 

'     25'  X  20' 
(RP-70) 

50*  X  20* 
(RP.40) 

.    100*  X  40'  , 
(RP-40)  I 

200^(^46*" 
(RP-40) 

300'  X  60* 
(RP'40) 

.75*  X  40* 
jRP-40)^ 

Coverage  (Optional  RP'20  Antenna)* 

NA 

50'  X  10* 

100*  X  20* 

"~NA 

NA 

Coverage  (Optional  RP70  Antenna) 

.NA 

40*  X  35*  • 

"lOO*'x  70*^^ 

NA 

NA 

NA 

Operating  Voltage 

12  VAC 

™12VAC 

12VAC 

12V  AC 

'  12 VAC 

~12VAp"  ~ 

Transformer  (RequlrecTOptlon). 

1091 

1091 

1091 

1091 

1091 

^  1091 

12VDC  Rechargeable  Standby 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Walk  Tost  Light 

Yes 

Yes 

Yes 

Yes 

Yes 

^Yes 

Available  Transmitting  Freq^jencles 

—  -  ■  j~   

4 

4 

^  4~  . 

Tamper  Proof  Enclosure 

Yes 

Yes 

Yes  ^ 

"^Yes" 

Yes 

No 

Mounting 

^  W^ll 
Bradcet 
(Included) 

Wall 
Bracket 
(Included) 

Wall 
Bracket 
(Included) 

Battery 
Enclosure 

Battery 
'enclosure 

Shelf, 
Desk,  etc. 

UL  Listed 

Yes 

Yes 

Yes 

Yes 

Yes 

"No 

NA  =  Not  Available" 


APP  LI-CAT  IONS 


The  installer  ^ould  consider  these  points  in  working  with. microwave  systems. 
•1.    Broad  protection  patterns  are  selected  for  large  areas. 

2.  Long,  nar^ow  patterns  are  suited  for  protection  of  corridors. 

3.  Microwave  can  penetrate  most  walls  and  detect  motion  on  the  other  side, 
For  this  reason,  the  installer  must  consider  the  placement 'of  the  unit 
very  carefully.  >  , 
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Information 


4.  Metal  objects  reflect  microwave  energy.    Christmas  ornafdents  are  kftown  to 
o    create  many  Valse  alarms.    Only  metal-  objects  make  problems  for  microwave 

5.  "^Microwave- detectors  should  never  be  pointed  toward  moving  metal  objects 

such  as  fan  bladas  and-  rotating  machinery.  \  ■ 

•  6.'   Microwave  is  not  affected  by  moving  air  masses. 

'  ^  \  ' 

7..   -The  manufacturer's  recommendations  should  be  followed  in  )iaking  microwave 
installations.  « 
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Read  pages  137-146  in  supplementary  reference. 
Complete  the  job  sheet.  .•  ' 

Complete  the  self  assessment  and  check^ answers.  . 
Complete  post  assessment  and  have  instructor  check  answers. 
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Job  5h€€t 


ifePECT  A  MICROWAVE  DETECTOR  UNIT     '        "  * 

•  'Obtain  a  microwave  gnit  and  manufacturer's  specifications -for  unit. 
i>  Study  the  specifications  for  the  unit. 

-  What  type  of  power  supply  is  needed?     '  «  ' 

\  ■  ■ 

-  What  type  of  antenna  does  it  havje?    •»       ^      •  -  . 

-  What  is  the  size  and  shape' of  the  protection'pattern? 

;  -    What  precaulfnons  and  warnings ^e  offered  by  the  manufacturer? 


What  type  of  antenna  does  the,  unit  have? 


Inspect  several  models  if  time  allows' ant!  the  units  are  near  at  hand. 
-    What  are  the  differences  between  units?  ,  >  ' 


/ 
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Self 

Assessnieht 


\ 

>L    Wha^  are  the  two  major  uses  of  .microwave  in  the  securi  ty  .alarm  field? 
2.    Which  application,  of  microwave  is  known  as  one-piece  radar?  > 


3.    The  \ 


frequency  shift  is  the  priniciple  on  whfch  microwave 


detQcJtion  ^s  founded. 


4.    The  FCC  has  assigned 
private  business. 


^  frequencies  for  the  operation  of  radar  in 


/       ^.    What  type  of  protection  patterns  are. created  by  omni-directional  antennas? 


6.    Why  are  metal  objects  a  problem  jn  microwave jystems? 


7.    Gan  microwave  pass  through  wood  Ir  glass  walls? 


What  is  the  difference  between  one  and  two-piece  radar  units? 


9.  Is  microwave  affected  b^  the  movement  of  air? 
10.    f^icrowave  sends  out  energy. 
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Self  flssessdnent 
flfiswef& 


1.    Volumetric  motion  detection  and  as  a  bejam. 


r 


2.    Volumetric  motion  detection, 


J' 


3.    Doppler  frequency  shitt. 


4:  Five 


5.    Short,  round  patterns, 


6.    Meta^  reflects  microwave  in  tJhe  same  way  that  a  mirror  reflects  light, 


Yes 


8.  One-piece  r^dar  uses  a  transceiver  unit  which  inclUdas  all  parts  of  the  system. 
:      Two-piece  radar  has  separate  transmitter  and  receiver  units. 

9.  Metal  reflects  microwave  much  as  a  mirror  reflects  light. 

*  .        ■  ■  ■ 

10.    .Yes.    Very  definitely.    It  is  a  major  consideration  in  using  microwave  systems. 


*0 
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Assessment 


.  ■  / 

1.  Describe  one  and  two-piece  radar  units. 

2.  Why  are  radar  and  microwave  the  same  in  security  alarm  systems? 


3.   fihat  controls' the  shape  of  the  protection  pattern  of  microwave? 


4.    Who  sets  the  frequency  levels  for  the  operation  of  microwave  units? 


5.    Which  frequency  iQvel  is  most  common  in  detection  systems? 


6.    Microwave  detection  is  based  on  teh  principle  of  the 
shift. 


  frequency 


7.    Why  are  surrounding  walls  important  in  setting  up  microwave  systems? 


8.    What. types  of  protection  pattern  is  provided  by  an  omni-di rectional  antenna? 


9.    What 'type  of  pattern  is  provided  by  a  directional,  antenna? 


10.    How  many  frequency  levels  are  available  for  micr(5iave  systems? 
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Jnstfuctof 

Post  Assessment  Rnswers 


1.    One-piece  radar 'uses  a  transceiver  unit  to  house  the  total  unit, 
radar  uses  separate  transmitters  and  recievers.. 


2 

3, 


Two-piece 


The  only  frequencies  allowed  fall  withif?  the  microwave  range. 
Antenna 


4.  FCC 

5.  10,525  MHz 

6.  Doppler 


7.    Microwave  can  pass  through  wood  and  glass  and  pick  up  motion  on  the  other  side, 
This  causes  false  a.larms. 


8.  Circle  type  - 

9.  Broati  tear  shaped  and  long  narrow  patterns. 
10.  ■  Five  '  • 
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Supplementarij 
References 
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STRESS  DETECTORS 


IN  SPACE  AND  VOLUMETRIC  APPLICATIONS 


Goal: 


The  apprentice  will  be  able  to 
descj?lbe  stress  (vibration) 
detectors  and  ^heir  application 
in  space  and  volumetric  protection ♦ 


Performanfie  Indicators: 

I 

1.  Describd' structura^>4tix;ation  detectors 
^nd  their  applications. 

2.  Describe  glass  breakage  sensors  and 
thfeir  applications. 

3.  Describe  two  basic  types  of  transducers 
used  in  vibration  detectors. 

A.    Describe  spring-loaded  and  unrestricted 
seismic  masses. 

5.    Describe  the  use  of  pulse  count 

circuits  in  structural  vibration  and 
glass  breakage  sensors « 


in$tructionaClearnin6  systems 


study  Guide 


aazzzon 


-ft 


Read  the  goal  and  performance  indicators  to  find  what  should  be  lelrned  from 
the  package. 

•  Study' the  vocabulary  page  to  see  the  new  words  that  will  have  to  be  learned 
in  package.  '  . 

•  Study  the  introduction  and  information  sheets.  * 

•  Complete  the  job  sheet.  ^ 

•  Complete  self  assessment  and  check  answers  with  answer  sheet. 

•  Complete  post  assessment  and  ask  instructor  to  check  answers. 
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Vocabulafu 


•  Adjustable  pulse  counting  device 

•  Bonded  wire  strain  gauge 

•  .Coaxial  cable 

•  E'lectret  cable  transducer 

•  Foil  tape 

•  Geophone  transducer 

•  Mechanical  contact  switch  transducer 

•  Piezoelectric  crystal 

•  Piezoelectric  transducer 

•  Seismic  mass 

•  Shielded  cable 

•  Spring  loaded  seismic  mass 

•  Strain  gatige  r 

•  Structural  vibration  detector 
Transducer 


Unrestricted  seismic'm^ss 


/ 
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Introduction 


Many  security  systems  use  vibration  sensors  "to  protect  ceilings,  walls ^and 
windows.    Vibration  sensors  convert  the  vibrations  of  window  breaking  and  wall 
smashing  into  electrical  signals. 

The  basic  device  in  vibration  sensors  are  transducers.    A  transjLjcer  is  a  device 
that  convei^ts  one  form  of  energy  into  a  different  form.    In  this^case,  the 
transducer  converts  vibrations  into  electrical  signals. 

Other  types  of  stress  sensors  are  foil  tape,  to  detect  window  breaking,  and 
fence  sensors.    A  separate  package  will  be  devoted  to  the  sensors  used  in  fence 
protection.    For  that  reason,  it  will  be  treated  lightly  in  this  package. 


V. 
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Information 


-J) 


\ 


Vibration  detectcJrs  are  of  two  types 

1.  Low  frequency  for  detection 

2.  High  frequency  for  detectio 


ructural  vibrations, 
breaking  glass. 


Each  type  of  detector  responds  to  the  vibrations  of  an  intruder  that  is  breaking 
into  the  protected  area. 

STRUCTURAL  VIBRATION  DETECTORSy 
I        ^  ^ 
The  structural  vibration  detector  is  used  to  protect  the  walls  around  an  area, 
When  an  intruder  smashes  in  a  wall,  the  low  frequency  vibrations  will  set  off 
an  alarm^ 

Transducers  are  used  to  sense  low  f»;equency  vibrations.    A  transducer  is  a  device 
that  converts  energy  from  one  form  to  another.    In  this  case,  it  converts  energy 
from  vibrations  into  electrical  energy.    There  are  two  types  of  transducers  .used 
in  vibration  sensors.    These  are: 

■t 

1.  Mechanical  contact  switch  transducers 

2,  Piezoelectric  transducers  ' 

^  i  y  <   V 

MECHANICAL  CONTACT  SWITCHES 

The  mechanical  switpjj. transducer  uses  a  seijgmic  mass  to  make  a  connection  of  the 
switch  contacts.  ^ 


\ 


When  a  vibration  occurs,  the  seismic  mass  is  bounced  upward  along  a  vertical  ^ 
axis.  '  When  it  falls  back  of  its  own  weight,  it  closes  the  contacts.   The  size 
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of  the  mass  and  contact  spacing  will  determine  the  level  of  vibrat^'on  needed  to 
alarm.    The  seismic  mass  may^be  a  part  of  a  movable  switch  contact.    Some  / 
mechanical  switches  use  spring-loaded  seismic  mass.    That  type  of  mass  must  depend 
on  the  spring-loaded  switches  to  close  the  contacts.    Unrestricted  seismic  mass 
depends  upon  the  weight  of  the  mass  to  Close  the  switch.    Spring-loaded  switches 
can  be.  mounted  in  any  position  on  the  wall.    Unrestricted  mass  switches  must  always 
be  mounted  in  a  vertical  position  so  that  the  mass  will  fall  down  to  close  the 
switch.    Mechanical  contact  switches^are  difficult  to  adjust.    The  screw  adjustment 
makes  it  difficult  to  set  the  sensor' to  alarm  at  the  desired  level. 

PIEZOELECTRIC  TRANSDUCERS 

A  piezoelectric  transducer  uses  a  piezoelectric  crystal  to  measure  vibration.-  The^ 
piezoelectric  electric  crystal  is  usually  made  of  quartz.    When  it  is  compressed, 
a  voltage  is  produced.  - 


— 1 

When  an  intruder  tries  to  break  a  wall,  the  vibration  puts  pressure  on  the  crystal 
and  voltage  is  produced.,  The  piezoelectric  transducer  is  mounted  directly  to  the 
wall  being  smashed.    The  transducer  signal  is  amplified  and  sent  to  the  signal 
processor.    Shieljjed  or  coaxial  cables  must  be  used  to  protect  the  low  voltage 
signal  from  outside  interference.    The  shielded  cable  will  help  the  system  from 
false  alarming' to  outside  in£erference.    An  adjustable  pulse  counting  device  can 
be  user!  to  keep  the  transducer  from  alarming  on  single  vibrations. 

.APPLICATIONS  OF  STRUCTURAL  VIBRATION  SENSORS 

Vibration  transducers  are  usually  installied  every  10  fe^t  along  the  wall  to  be 
protected.    The  transducers  must  be  firmly  attached  to  the  structure.  External 
Vibrations  may  cause  false  alarms.    These  false  alarms  can  be  reduced  by  using 
pulse  count  circuits.    Pulse  count  circuits  prevent  alaming  due  to  accidental 
vibrations.    The  installer*must  consider  wh.at  will  be  required  to  break  through 
the  v/all  when  setting  the  pulse  count  circuit.    Vibration  detectors  are  used  to  » 
.•protect  walls  and  ceilings  during  forced  entry  by  an  intruder. 
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GLASS  BREAKAGE  DETECTORS 

.Glass  breakage  detectors  work  very  much  like  structu 
mechanical  contact  switches  and  piezoelectric  transd 
The  transducers  are  set  to  respond  to  high  frequency 

•  of  glass.  Pulse  count  circuits  are  not  used  with  gl 
alarm  must  go  X)ff  with  the  f.irst  vibration.  Detecto 
of  windows.  They  must  be  fastened  securely  to  the  g 
for  each  100  square  feet  of  glass.  Care  must  be<?giv 
used  to  fasten  the  transducers,  to  the  glass.  It  mus 
temperatures  and  condensation.  If  the  adhesive  fail 
loose  and  fail  to  alarm. 


ral  vibration  detectors.  Both 
ucers  are  utilized  as  sensors, 
vibrations  such  as  the  breaking 
ass  breakage  detectors.  The 
rs  are  mounted  in  the  corners 
lass.'  One  transducer  is  jjsed 
en  to  the  type  of  adhesive 
.t  be  able  to  withstand  extreme 
s,  the  transducer  will  become 


OTHER  TYPES  OF  STRESS  DETtCTORS  '  ^ 

'  * 

Foil  tape  is  used  for  windowt  protection.    It  is  a  metalized  conductive  tape.  The 
tape  is  applied  around  the  outside  edges  of  a  window  and  hooked  to  a  terminal  or 
one  corner,    during  glass  breakage,  the  foil  tape  is  cut  and  the  alarm  is  set  off. 
A  balanced  bridge' circuit  in  the  signal  processor  monitors  the  signals  and 
alarms  when  the  tape  is  cut.    Foil  tape  is  a  strain  gauge  transducer  made  of  a 
metal  foil  of Jvm  thickness.  ) 


■  k- 

1 

.  — !  'i 

:  

n.  .    '  1 

pletal,  F<^»  f 


This  transducer  is  also  called  the  bonded  wire  strain  gau<)e/ 
FENCE  SENSORS  •  •         •  \  . 

There  are  several  types  of  fence  sensors  that  operate  on  electromechanical  and 
piezoelectric  transducers.    Another  type  uses  geophone  transducers  toiiponvert 
mechanical  vibrations  into  electrical  signals.    The  electret  cable  tr^sducer 
uses  special  coaxial  cable  to  convert  stress  into  electrical  energy.    The  taut- 
wire  switch  is  used  as  a  sensor  for  barb  wire  .fence.    The  different  types  of  fence 
sensors  will  be  discussetftin  more  detail  in  a  later  package  on  fence  security. 
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Job  Sheet  / 


INSTALL  A  GLASS  BREAKAGE  DETECTOR 


MATERIALS  NEEDED 


■r  Transducer  (glass  protection) 

-  Signal  .processor . 

-  Power' supply  » 

-  Manufacturers  specifications  and  diagrams 

PROCEDURES. 

-  Connect  wires  to  transducer 

-  Attach  transducer  to  window 

-  Connect  .-wires  to  signal  processor 

-  Cohnect  with  power  supplyv 

-  Adjust  transducer  according  to  manufacturers  specifications 

-  Test  to  determine  if  it  will  alarm 


[TOJE:  Use  materials  that  are  available  at  your  work  site.  Follow  manufacturers 
specifications  .in  matching  the  sensor,  signal  mc^otBssor  and  power  supply, 


INSTRUCTIONAL  LEARNING  SYSTEMS 


AssignmGnt 


Vl/  •  Obtain  a^security  supply  catalog  such  as  the  one  published  by  Win.  B  Allen 
J  J         Supply  Co. ,  Inc. 

•  Look  at  sensors,  control  units  and  other  accessories  for  shock  detection, 
stress  detection  and  glass  protection. 

•  Identify  the  components  needed  for  protecting  the  perimeter  of  your  house. 
This  might  include  protection  for  the  walls,  windows,  doors  and  ceilings.' 


ERIC 


326 


INSTRUCTIONAL  LEARrjiNp  SYSTEMS 


1.    The  basic  sensing  device  for  a  vibration  sensor  is. called  a 


.2.    Vibration  sensors  convert  the  energy  from  vibrations  into 
energy.  •  ■ 


3.    A  structural  vibration  detector  is  designed  for  protecting  the 
of  a  building.  • 


4.    Transducers  sense 


(high,  low) 


frequency  vibrations  in  structural  detectors 


5.    Piezoelectric  transducers  operate  on  a 


crystal . 


6.  .  A 


cable  is  used  to  shield  the  low  voltage-signal  of  a  piezo- 


electric from  outside  interference,: 


7.  An 


pulse  counting  device.is  used  to  keep  the  transducer  from 


alarming  on  every  single  vibration.- 


8. 


An  unrestricted  r^ass  trw^ducer  is  dependent  upon  the  weight  of  the  mass  to 
close  the  switch, 


9. 


10. 


detect^ors -wse'  pulse  counting  circuits  to  reduce 


false  alarms.  . 
One  glass  breakage  sensor  is  used  for  each 


'S 

r 


square  feet  of  gla?s. 


o 
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Self  Assessment 
flnswefs 


1.    transducer  ^ 
2*  Electrical 

3.  Walls 

4.  Low 

5.  Quartz 

6.  Coaxial  or  shielded  4 

7.  Adjustable 

8.  Tri;^ 

9.  Structural  vibV-ation 

) 

10.  100  •  ' 
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Assessment 


1.  What  are  th^  sensor  devices  for  vibration  detectors  called? 

2.  -    What  closes  th6  switch  in  a  mechanical  switch  transduceV? 

3.  What  is  the  job  of  a  transducer?  .  • 


4;  ..What  is  the  name  of  the  transducer  that  gets  its  signal  by  squeezing  a 
quartz  crystal? 


5.    Why  should  the  signal  from 'that  quartz  crystal,  be  transmitted  in  shielded 
or  coaxial  cable. 


6.    Which  detector  (structural  vibration  or  -glass  breakage)  needs'  a  pulse 
counting  circuit? 


7.    How  many  sqtiare  feet  of  glass  can  be  protected  by  one  sensor? 


8.    How  do^s^an  unrestrictid  seismic  m^^s  close  a  switch? 


9.    Structural  vibration  "sensors  are  installed  every 


feet  along  a  wall 


10.    Are  piezoelectric  transducers  used  as  glass  breakage  sensors? 


0. 
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Instructor 

Post  fissessment  Answers 


1,  ■  Transducer^ 
2.."  Seismic  mass 

3.  Convert  energy  from  Qne  form  to  another 

4.  "  Piezoelectric  \ 


5.    To  protect  it  from  outside  interference. 


•    6.    Structural  vibration  sensor 


7.  100 


8.    By  its  own  weight 


9.  10 


10.  Yes 


r 
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12.5 


CAPACITANCE  DETECTORS 


Goal: 

Performance  rndicators: 

the  apprentice  will  be  a1)le  to 

1. 

Describe  how  capacitance  detectors 

describe  capacitance  detectors  and 

work*  ' 

their  applications • 

2. 

Describe  the  adjustments  of  a 

capacitance  detector  system. 

• 

3. 

Describe  procedures  for  installing 

* 

capacitance  detectors. 

A. 

Describe  needs  for  quick  response* 

V 

to  alax%»  1       *  H 

% 

1 

1 

^      O         IN  '   

4 

T 
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Study  Guide 


•  Read  goal  and  performance  indicators  to  find  what  is  to  be  learned  from  packager 

•  Read  vocabulary  list  to  become  acquainted  with  new  terms  that  will  be  introduced 
in  package.  ,       "  - 

•  Study  introduction  and  information  sheets.  : 

« 

•  Complete  self  assessment  and  check  answers  with  ansv/er  sheet. 

•  Complete  post  assessment  and  have  instructor  score  answers. 


I 


'  I' 
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Vocabulam 


•  Capacitor 

•  Capacitance  detector 

•  Dielectric  medium 

•  Electricaf  ground  plane 

•  Electrostatic  field 
Insulated  blocks 

•  Proximity  sensors 

•  Reactive  component 
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.    ■    ■  ■/' '       •  • 

Introduction 


Capacitance  detectors  are  cal 1 ed  proximi ty.  sensors .    They  will  detect  anyone  that 
approaches  or  touches  the  items  being  protected.   Capacitance  detectors  are  used 
in  high  value  storage  areas  such  as  metal  filing  cabinets  and  safes. 

The  detection  results  as  a  change  in  capacitance  between  the  metal  item  and  the" 
electrical  ground  plane  under  the  item.    These  detectors  can  also  be  used  in 
protecting  highly  valuable  items  such  as  paintings  by  mounting  them  on  a  metal 
surface.  ,  ^  \ 

The  use  of  capacitance  detectors  require  that  the  detectors  be  isolated 'from  the 
ground  plane.    Safes  and,  filing  cabinets  mus't  be  placed  on  insulated  blocks  to 
isolate  them  from  the  ground  plane. 
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A  capacitor  ..is  a  reactive  component.    It  is  reactive  because  it  does  not  allow 
current  to  flow  through  it.    It  is  a  storage  device  because  it  can  store  an 
electrical  charge  for  use  at  a  later  date.    The  ability  of  a  capacitor  to  hold 
a  charge  comes  from  its  basic  construction.    Actually,  the  capacitor  is  a  sand- 
wich made  by  placing  an  insulator  between  two  conductors. 


leaJ 


T}]e  insulator  por*tion  of  the  sandwich  is  called  the  dielectric  medium.  The 
conductors  move  electrons  until  they  reach  thfe  dielectric.    The  dielectric  will 
not  allow  the  electrons  to  move  between  the  conductors  (metal  plates).  Electrons 
are  stored  in  the  plates  when  the  capacitor  is  charged.    Capacitors  will  charge 
up  J:o^  that  voltage  being  applied  to  it.  . 

CAPACITANCE  DETECTORS 


A  change  in  the  dielectric  medium  will  change  the  capacitance  between  the  two 
plates.    The  detector  represents  the  two  metal  plates  of  the  capacitor.  The 
object  being  protected  is  one  metal  plate  and  the  electrical  ground  around  the 
item  represents  the  second  metal  plate.    The  protected  item  is  placed  on 
insulated"  blocks  to  isolate  the  two  plates.    The  air  between  the  plates  is  the 
dielectric  medium.  -  ' 


A/«5 


□ 


□ 


B 


□ 


Electrostatic  field  that  acts  as 
the  dielectric  medium. 
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An  electrostatic  field  is  developed  by  charging  1;he  metal  items.    The  electro- 
static  field/exists  between  the  protected  items  and  the  electrical  ground 
reference.    An  intruder  changes  this  field  with  the  electrical  conductivity 
of  their  own  body. 

ADJUSTING  THE  DETECTOR 


Capacitance  detectors  should  be  adjus 
six  inches  of  the  protected  item.  Th 
or  about  to  touch  the  item.  This  lev 
alarms.  The  capacitance  detector  is 
the  dielectric  medium's  (air)  conduct 
protected  area,  the  electrostatic  fie 
adjusted  at  seasonal  changes  or  after 
Such  adjustments  are  necessary  if  the 
maintained. 


ted  to  detec 
is  means  tha 
el  of  respon 
affected  by 
ivity.  When 
Id  wfll  be  c 
metal  objec 
sensitivity 
t 


t  intruders  when  they  come  within 
t  the  intruder  is  either  touching 
se  reduces  the  number  of  false 
changes  in  humidity  as  it  changes 

metal  objects  are  moved  near  the 
hanged.    The  detector 'ishould  be 
t8  have  been  moved  near  them. 

of  the  detector  is  to  be 


SIGNAL  PROCESSOR  ' 

The  capacitance  detector  signal  processor  is  a  ba 
metal  item  being  protected  is  a  part  of  that  circ 
adjusted  ma-nually  or  automatically.  An  automatic 
preferred  for  capacitance  detection  systems. 

INSTALLATION  OF  ALARM  SYSTEM  * 


lanced  bridge  circuit.  The 
uit.    Bridge  circuits  can  be 
or  self-balancing  circuit  is 


A  proximity  detector  is  easy  to  install.    The  signal  processor  is  attached  to 
a  wall  near  the  protected  area.    6ne  wire  is  attached  to  the  protected  item  and 
the  other  \^  attached  to  a  water  pipe  for  the  electrical  ground  reference.  The 
metal  item  is  isolated  from  the  ground  reference  with  insulated  blocks.    After  ■ 
hookup  is -made,  the  alarm  is  tuned  by  turning  a  set  screw  until  the  level  of 
protection  is  set.    Most  proximity  detector  systems  operate  from  AC  plug-ins 
with  a  built-in  transformer  and  backup  battery  systems.    Some  operate  form 
1.5V  dry  cell  batteries. 

APPLICATIONS  '  . 

Capacitance  detectors  are  used  in  the  innermost  zones  of  protection.  The  intruders 
actually  have  their  hands  pn  or  very  near  the  protected  items  before  the  alarm 
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gbes  off.  It  is  important  that  these  detectors  be  used  when  a  quick  response  can 
be  given.    This  shoiild  be  considered  in  the  design  of  the  system. 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Assignmcni- 


I 


•  Inspect  a  signal  processor  for  a  capacitance  detector  system. 

•  Read  assignment  in  supplementary  reference.    Pages  181-185. 

•  •  Complete  self  assessment  and  check  answers  with  answer  sheet. 

•  Complete  post  assessment  and  have  instructor  check  your  answers. 


J 
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Self 

Assessment 


1.    Capacitance  detectors  are  also  called 


sensors, 


2.    A  capacitor  is  a 

•  f 


component.  • 


3.    The  d%lectric  medium  is  an 


^  4.    The  metal  plates  of  a  capacitor  are 


5.    In  operation,  the  metal  item  being  protected  represents  one 
of  a  capacitor. 


6.    The  dielectric  medium  is  represented  by 


>nted  t 


\ 

in  an  operational  system. 


7.  ^The 


field  is  developed  by  charging  the  protected  items, 


\,  ■   8.    Why  is  it  important  tn  5;pt  j;hp  metal  items  on  insulated  blocks? 


\    The  detector  should  be  adjusted  to  alarm  when  tf]^'i ntruder  is  within 
\^     '  of  the  protected  item. 

10.    The  signal  processar  for  capacitance  detection  systems  operates. a  balanced 

circuit^  ' 
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Self  flssessment 
Answers 


1.  Proximity 

2.  Reactive  i 

3.  Insulator 

4.  Conductors 

5.  Plate  ^ 


^,  Air 

7.  Electrostatic 

•8T  To  siolate  the  item  from  the  electrical  ground  reference 

.9.  6" 

10.  Bridge 
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•Post 

Assessment 


1.    A  capacitor  has 'two  metal  plates  with^  an) insulator  sandwiched  between  them. 
What  is  the  Insulator  called?  •  ^  ■ 


2.    What  . type  of  circuit  is  used  for  the  s'ignal  processor  of  a  capacitance  detector? 


3.    How  is  the  electrostatic  field  developed? 


^      4.    What  types  of  items  are  protected  by  capacitance  detectors? 


X 


A  capacitor  does  not  allow  current  to  flow  through.  ^  For  that  reason  it  is 
called  a   "       component.  _     '  - 


Proximity  detectors  should  be  set  to  alarm  when  intruders  are  within 
  of  the  protected  items. 


.7.  ■  Vlhy  is  a  quick  response  time  necessary  for  capacitance  detection? 


8. 


_  is  used  as  the* dielectric  medium  for  capacitance  detectors  A 


9.    How  are  the  two  electrical  fields  of  a  capaci'tance  detector  isolated  from 
each  other? 

10.    What  is  a  proximity  sensor? 
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* 

Instructor 

Post  Assessment  Answers 


1.  Dielectric 


2,    Balanced  brige  circuit 


,  3.    By  charging  the  metal  plates 


4.    High  value*  items  such/s  safes 


5.  Reactive 


6,.    6  inches-. , 


7,    Because  the  intruder  is  very  nearor  have  their  hands  on  the  protected  item. 


8.  Ai.r<« 


i  9. 


10. 


By  setting  the  protected  metal  it^ros^  insulated  blocks, 

A  sensor  that  alarms  when  the  intruder  is  very  near  the  protected  item. 
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Supplementarij 
Ref©fenc©s 


Barnard,  Robert  L.    Intrusion  Detection  Systems:    Principles  of  Operation 
and  Applications .»  Butterworth  Publishers.  Boston.  IQflK  ^ 
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SOUND  DISCRIMINATION 


  i — ^  .  

1 

Goal: 

Performance  Indicators: 

^ 

The  apprentice  will  be  able  to 

describe  sound  discrimination  In        -  ^ 

security  applications. 

1.  Describe  sound  discrimination. 

2.  Describe  problems  with  sound 
discrimination  as  a  detection  device. 

S 

* 

<• 

# 

1                                ^  n  ■  i  ,  »   1  

ERIC 


345 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


•  Read  the  goal  and  performance  indicators  for  this  package.  ' 

•  Read  the  vocabulary  list, 

•  Study  the  introduction  and  information  sheets. 

•  Complete  the  self  assessment. 

•  Complete  the  post  assessment  and  have  instructor  check  your  answers. 
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4f 

•  •  ■ 

Vocabularu 

•  Audio  discriminator 

•  Filters 

•  Noise  threshhold 

•  Sound  discrimination 
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Sound  discrimination  differs  from  other  audio  detection  systems  that  merely  listen 
in  to  the  sounds  of  an  intrusion.    Through  the  use  of  filters  in  the  amplifier, 
discriminators,  are  designed  to  ignore  normal  background  sounds  and  react  to  the 
sounds  of  intrusion,  . 


Sound  discrimination  systems  have  a  lot  of  problems  with  false  alarms..  The 
'    discriminators  cannot  sort  out  all  background  noise  from  the  noise  of  intrusion. 
For  this  reason,  sound  discrimination  has  limited  applications  in  security  atarm 
systems.  •  -  . 


INSTRUCTIONAL  LEARNING  SYSTEMS 
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Information 


A  sound  discrimination  system  uses  filtersi.  in  the  amplifier  to  discriminate  spunds. 
These  systems  are  designed  to  ignore  normal  background  sounds.    They  are  set  to 
alarm  when  an  intruder  breaks  and  enters. 

Audio  discriminators  can  be  purchased  in  stand/alone  units  or  as  a  module  for 
central  reporting  systems.    Sound  discrimination  differs  from  other  typds  of  audio 
detectors  which  listen    to  the  sounds^f  the  protected  area.    The  filters  are 
supposed  to  screen  out  background  sound. 

The  sound  discriminator  has  problems  with  false  alarms.    It  must  be  carefully 
tested  to  avoid  false  alarms  from  unusual  background  noises.    Barking  dogs, 
telephones,  cars  and  playing  children  can  make  unusual  noises  thatVill  false 
alarm  the  system.    It  is  difficult  to  adjust  the  system  to  handle  the  unusual  noise^ 
that  may  occur.    There  are  no  standards  for  sound  testing  of  equipment.    Each  , 
installer  fnust  come  up  with  their  own  tests  such  as  breaking  sticks  to  adjust  the 
noise  threshhold.  - 

- — "  '  •  ^-   ,  V  ... 

Sound  discrimination  systems  consist  of  a  microphone,"  ampl ifier  and*  relay.  The 
amplifier  has  discriminators  that  screen  the  sound.    These  discriminators  are 
filters. 
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Assignment 


•  Read  pages  20,5-207  in  supplementary  reference.  c 

•  No  job  sheet.  . 

•  Complete  the  self  assessment. 

•  Complete  the  post  assessment  and  check  answers  with  instructor. 
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Self 

AssessmEnt 


1.    Ai/clio  discriminators  use 
normal  background  noises. 


in  the  amplifier  to  screen  out 


2.    How  do  sound  discriminators  differ  from  other  audio  detection  systems? 


3.    What  is  the  biggest  problem  in  the  use"  of  audio  discriminators  as  .detection 
devices?  * 


4.'   In  what  forms  are  audio  discriminators  purchased? 


5.    Vihat  are  the  stand^irds  for  testing  audio  discriminators? 
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•  Self  Rssessment 
RnWers 


1.  Filters 


2.    Other  audio  systems  "listed  in"  while  discriminators  are  supposed  to  screen 
out  normal  background  noise\and  alarm  when  an  intrusion  Is  made. 


3 


3.    False  alarms  due  to  unusual  background  noises  such 'as  playing  children, 
telephones,  cars,  etc. 


4.    Stand  alone  units  and  modules. 


5.    There  are  no  standards. for  testing.    Each  installer  must  develop  thei 


op  tneir  own. 
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Post 

Assessment 


*1.    What  is  the  cause  of  false  alarms  in 'audio  discrimination  devices? 


'2.    How  is  the  "noise  threshhold"  adjusted  on  sound  discriminators? 


/ 


What  are  the  parts  of  a  sound  dis|/rimination  systejy 

1 

/.  ■ 


5.    How  idoes  a  sound  discriminator  differ  from  othjr  audio  detection  systems? 


.  \ 
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•instructor 

Post  Rssessrrient  flnsw^s 


Unusual  noises  that  have  not  been  allowed  for  in  adjustment  of  the  discriminators. 
Playing  children,  cars,  whistles  are  good  examples  of  unusual  noises  that  are 
not  caused  by  Bn  intruder. 


2.    Each  installer  must  devise  their  own  test  standards  for  setting  the  threshhold 
for  discrimination.    Breaking  a  stick  might  be  one  example, 


3.    To  screen  out  normal  background  noise  .from  that  of  intrusion, 


4.    Microphone,  amplifier  and  relay. 


5.    Other  audio  detectors  "listen  in"  on  intrusion  bounds.    Discriminators  screen 
out  normal  background  sounds  and  alarms  on  intrlusion  sounds. 


>ERLC 
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SoppJementarii 
References 


Trimmer,  H. -William.    Understanding  and  Servicing  Alarm  Systems 
Publishers.  Boston, 


Butterworth 
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ULTRASONIC  MOTION  DETECTORS 


Goal: 

The  apprentice  will  be  able  to 
'  describe  ultrasonic  motibn 
detection  devices • 


ERIC 


Performance  Indicators: 

4 

1*    Describe  the  theory  of  ultrasonic 
sound  frequencies  and  the  "Doppler 
Effect." 

2*    Describe  advantages  arid  disadvantages 
of  transducers  vs*  transceivers. 

3.    Describe  performdhce  considerations 
.  of  ultrasound. 

A.    Describe  patterns  df  coverage.  *^ 

5.    Describe  considerations  in  selecting 
an  ultrasonic  system  for  a  job. 

Describe  the  main  parts  of  an 
ultrasonic  detection  system.  ^ 
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Study  Guide 


tmmm 


•  Study  goal  and  performance  indicators  to  see  what  is  to  be  learned  from  module. 

•  Read  introduction  and  information  sheets.  * 

•  Study  supply  catalogs  and  other  materials  that  shlW^ecifi cations  of  ultrasonic 
..devices. 

•  Complete  job  sheet  if  equipment  is  available.  ' 

•  Complete  self  assessment  and  check  against  answer  sheet. 

•  Complete  post  assessment  and  have^ns trustor  check  answers. 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Yocabularii 


•  Coverage  pattern 

•  Doppler  effect  . 

•  Doppler  shift 

•  Hertz  unit  (Hz) 

•  deceiving  transducer 

•  Transceiver 

•  Transmitting  transducer^ 

•  Ultrasonic 

•  ^Ultrasound 

•  Zone  annunciator  panel 


•». 
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I  Introduction 


Ultrasonics  is  one  Df  the  best  methods  for  protection  of  interior  space/  It  is 
an  easy  system  to  install  and  monitor.  ♦ 

The  installer  should  understand  the  basic  principles  of  ultrasonics  and  the  best 
appl i cations  tO' be  made  in  its  use  as' a  detection  device.    W,ith  such  knowledge 
the  installer  can  design  systems  that  work  well  over  a  long  period  of  time. 

9t  «  ■ 
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THEORY  OF  ULTRASONIC  DETECTION 


Ultrasonics  is  the  science  of  ultrasound.    Ultrasound  is  sound, at  a  frequency  above. 
the  range  of  human  hearing.    The  normal  range'of  human  hearing  is  15,000  to  20,000 
hertz  (Hz)  units.    Ultrasound  is  greater  than  20,000  hertz  frequency.  Ultrasonics 
is  used  for  indoor, intrusion  detectors.    It  provides  an  economfcal  and  effective 
de'^t6(fti on  system.         •  . 

The  operating  principle  of  ultrasonics  is  the  "Doppler  Effect."    The  "Doppler 
Effect"  cAn  be  explained  by  this  example.    A  low  iflying  plane  makes  a  high  pitched 
whine  as  jit  approaches.    After  the  plane  passes  the  sound  is  of  much  lower  frequency. 
The  approaching  sound  is  the  result  of  the  engine  sound  plus  the  speed  of  the  plane. 
Thq  departing  sound  is  the  engine  sound  minus  the  speed  of  the  plane.    This  change 
in  frequency  is  called  the  'l.Dop.pler  Shift."    If  the  source  and  listener  are  standing 
still,  the  frequency  is  equal  fo  the  sound  of^the  source.  .  When  the  source  and 
listener  move  toward  each  other,  the  -frequency  increases.    When  they  move  apart,  ' 
the  frequency  decreases.    Ultrasonic  detectors  use  the  "Doppler  Effect"  to  perceive 
motion  irt  a  protected  space.  /  ■ 

A  transmitting  transducer  is  used  to  convert  electrical  energy  to  sound  energy. 
The  transmitting  transducer  sends  out  ultrasonic  waves  which  bounce  off  furniture, 
walls,  floors  and  other  stationary  objects.    These  waves  reach  a  receiving  transducer 
at  the  same  frequency  as  transmitted.    The  receiving  transducer  converts  the 
sound  energy  back  into  electrical  energy.    A  moving  object  such  as  an  intruder  will 
cause  the  frequency  to  become  even  higher  or  lower  than  that  of  the  source.  These 
"Doppler  Shift"  frequencies  Will  be  picked  up  by  the  receiving  transducer.  An 
♦ultrasonic  alarm  system  is  set  so  that  the  "Doppler  Shift"  frequencies  will  trigger 
an  alarm  signal.    A  single  unit  that  contains  both  transmitting  and  receiving 
transducers  is  called  a  transceiver.  \ 

TRANCE  I  VERS  VS.  TRANSDUCERS  f  \ 

The  installer  has  a  choice  of  whether  to  use  a  transceiver  or  two  individual  .  •* 
transducers.    Transceiver  units  are  easier  to  wire  but  do  not  give  as  complete  a 
coverage  as  transducers.    Indi.vidual  transducers  give  more  uniform  coverage  and 
sensitivity  than  transceivers.    The  nature  of  the  area  to  be  covered  will  determine- 
whether  individual  transducjgrs  should  be  used.  | 

PATTERNS  OF  COVERAGE  .  •  .  ' 

Transducers  and  transceivers  come  in  many  shapes  and  sizes.    A  variety  of 
coverage  patterns  are  gjailable.    These  include  narrow,  wide  and  omni-directional 
coverage  patterns.    The  specifications  of  some  ^etector  units  are  shown  in  the 
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following  selection  chart. ^  The  protection  patterns  are  matched  up  with  the 
specifications. 

PROTECTION  PATTERNS  . 


25  FEET 
(7.6  METERS) 


101/140  SERIES 


148  DOUBLER  (CEILING  MOUNT) 


SELECTIONrPHART 


Configuration 
Maximum  Covorago 

Powor  Roqulrement 

TransfOrmof 

Rechargoable  Standby 
Alarm  OUIput 

Latch/Indicator  Circuit 
Alarrn/WalK  Test  LED 

Tamper  Protection 
Mounting 
Enclosure 


Color 
U.L,  Listed 


101/102 

103/1P4 

141/142 

148 

236/237 

Transceiver 

Transceiver 

Transceiver 

Dual 
Transceivers 

Transmitter 

25*  X  30* 

25'  X  30* 

25'  X  30' 

25'  X  50* 

Variable  • 

16.5VAC 

.12VDC 

16.5VAC 

16.5VAC 

Powered  By 
Transceiver 

Suppli^  i 

f 

Built-in 

Not 
Required 

Not 
Required 

Supplied 

4 

Built-in 

Supplied 
BuiIMn 

Not 
Required 

^  Nol 

Required 

SPOT 

SPOT 

SPST 

SPST 

,  f^requoncy 

Standard 

Stand^ard 

Nol 
Available 

Nol 
Available 

y"  Not 

'  Available 

Red 

Red 

Red 

Red 

Yellow 

\  Built-in 

Built-in 

Requires 
DU-239 

Requires 
DU-239 

Requires 
DU'239 

•  Surface 

Surface 

Surface 

Surface 

Surface 

Plastic 

Plastic 

Plastic 

Plastic 

Plastic 

Brown  (101)' 
While  (102) 

Brown  (103) 
White  (104) 

Brown  (141) 
Wr)lte(142) 

White 

,  Brown  (236) 
White  (237) 

Yea 

^  '  Yes 

Yes 

Yes 

Y08^  . 
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PERFORMANCE  CONSIDERATIONS 


X 


The  detection  units  work  best  when  the  ultrasonic  waves  are  bouncing  of f '  of  hard, 
smooth  surfaces.    Furniture,  carpeting  and  drapery  reduoe  the  coverage  because  they 
absorb  sound  v/aves,  .  Transceivers  and  transducers  should  be  aimed  at  the  hard 
smooth  surfaces. 

Air  turbulence  such  as  drafts,  space  heaters,  air  conditioning  will  affect  the 
performance  of  transceivers  and  transducers.    Sources  of  ultrasonic  noise  such  As 
telephone  bells  and  whistles  can  disturb  the  detector.    Vibration  from  Toose  doors, 
machinery  and  passing  traffic  can  effect  tlie  ultrasound  detector.    Ultrasonic  systems 
are  affected  by  humidity  and  temperature.    All  of  these  factors  should  be  considered 
in  planning  a  system. 

SELECTIflG  A  SYSTEM  FOR  AN  APPLICATION 

The  ultrasonic  ,detector  is  widely  used  in  space  protection.    A  first  consideration 
will  be  to  decide  where  space  protection  fits  the  overall  security  system.  The 
following  questions  may.  be  hblpful  in  making  a  selection. 

*  How  many  areas  need  to  be  protected?  "  ' 

*  Will  spSce  protection  be  the  primary  or  secondary  form  of  protection?. 
■'   *   fjpw  large  is  each  area? 

\    ^   What  is  the  shape  of  each  area? 

*  Where  are  the  points  of  entry? 

*  What  objects  will  obstruct  the  sound  path? 

*  Is  the  environment  "hard"  or  "soft"? 

*  Wh#t  hazards  exist  such  as  air  vents,  fans,  blov/ers,  hanging  objects, 
sources  of  noise? 

*  Is  remote  control  required? 

*  Is  individual  area  alarm  memory  or  remote  area  annunciation  needed? 
THE  ULTRASONIC  SYSTEM 

The^ ultrasonic  detection  system  is  composed  of:       ,  r 


J 
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Master  control  unit  v/hich  contains  tamper,  switches'  to  protect  it  from-  . 
intruders.    It  has  a  signal  processing  circuit  for  taking  signals  from 
the  detector  and  passing  it  on  to  the  alarm.    Most  controls  have  a  12  volt 
standby  batter*y  system.    Light  emitting  diodes  are  used  to  show  where  areas 
are  being  intruded.    A  control  unit  may  control  dozens  of  detectors  and 
have  a  zone  annunciator  panel  to  show  exact  location  of  intrusion. 


Detectors 
These 


include  either  individual  transducer  units  pr  transceivers, 
may  be  multiple  units  that  give  the  best  coverage  of  the  area, 


Some 


detectors  have  built-in  tamper  protection,  rechargeable  standby  batteries, 
transformers  and  LED  indicators.      .  '  ^ 

Power  supply  includes  both  AC  an(i  DC,    Most  systems  require  12  to  16  volts. 
Standby  'systems  are  rechargeable  DC  units  that  range  from  lead-acid 
batteries  to  nicads. 


•  \ 


•  Ask  erfiployer  for  supply  catalogs  and  other  information  on  ultrasonic  systems. 

•  StudjA  the  specifications  of  various  systems.  ^ 

•  Observe  the  different  configurations  of  systems. 

•  Study  recomipendations  for  use  of  systems  and  the  conditions  under  which  good 
performance  can  be  expected. 

I 
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CONNECT  AN  ULTRASONIC  DETECTION  SYSTEM 

EQUIPMENT  NEEDED: 

*  Transceiver 

*  Control  unit 

•  P>fice  and  aim  tronsceiver  at  a  space  to  be  protected, 

•  Connect  transceiver  to  control  panel. 

•  Adjust  transceiver  to  environment.  -  . 

•  Walk-in  test  to  see  if  detector  is  working. 
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Self 
Assessment 


1.    What  is  ultrasound? 


2.    What  are  the  units  of  frequency  measurements? 


3.    A  transceiver  is  one  unit  that  contai.ns  a 

transducer. 


transducer  and  a 


4.    Does  a  transceiver  give  better  coverage 'than  transducers? 


5.  A 


switch  is  usually  used  ^o  protect- the^control  anitv  — - — 


6.    List  three  things  that -may  cause  problertia  with  an  .ultrasonic  system? 


7.    Signal  lights  on  the  control  unit  are  made  with  ' 


8,  Standby  batterV  systems  for  control  units  ere  usually   

9.  Are  standby  systems  Rechargeable? 
10.    Hard,  smooth  siirl^ces  improve  the  coverige  of  ultrasonic  detectors.    >  or  F 


volts 

.1 


'r  \ 
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elf  Assessment 
Answers 


1.    Ultrasound  is  souna  of  a  higher  frequency  than  the  human  ear  can  hear. 


2.    Hertz  (Hz) 


3.  .  Transmitting  and  risceiving  transducers 


4.  No 

5.  Tamper*      '  * 

/ 

6.  Air  turbulence,  ultrasonic  noise,  vibration 


7.  LED's 


8.  12 


9.  Yes 


10.  True 
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Post 

Asssssment 


1.    What  is  the  advantage  of  using  transducers  instead  of  a  transceiver? 


.2,    What  is  the  advantage  of  the  transceiver? 


3.    The  change  in  frequency  of  sound  from  moving  objects  is  called  the 
'   -   shift.  •     •  . 

—  -  -  -    -    ■    '     "  —  «  . 

t 

^       4.    What  type  of  transducer  is  used  to  conve||t  electrical  energy  to  sound  energy? 


5.    A  transmitting  transducer  and  a  receiving  traneducer  are  often  packaged 
into  one  uni't.    This  unit  is  a 


6.    What  is  measured  by  hertz  (Hz)?  ' 

..  7.    Where  are  light  emitting  diodes  (LED's)  used  in  the  ultrasonic  detect^'on 
system?  k 


8.    What  type  of  standby  power  supply  is  used  in  ultrasonic  systems? 


9.    What  types  of  interior. surfaces  are  best  suited  to  ultrasonic  systems? 


10.    Soft  rugs,  draperies  and  pillows  are  helpful  to  the  ultrasonic  system.    T  or  F 


) 
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1.  •  Better  coverage 


2.  . Easier  to  wire 
\ 

3.  Doppler 

* 

4.  T^ransmitting  - 

5.  Transceiver 

6.  Frequency  of  sound 


7.    Light  indicators  that  show  a  zone  has  been  intruded 
is  armed. 


•8.    Rechargeable  (mostly  12.volt) 


♦ 


9.    Hard,  smooth 


10.  False 
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Supplementarij 
References 


♦  Barnard,  Robert  L.    Intrusion  Detectidp  Systems:    Principles  of  Operation 
and  Applications.    Butterworth  Publishers.    Boston.  1981. 
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12.8 


GAS  DETECTORS 


J 


Goal: 

The  apprentice  will  be  able  to 
describe  gas  detectors  and  their 
application. 


ERIC 


S 


Performance  Indicators; 

1.    Describe  a  gas  sensor. 

t 

2«    Describe  the  electrical  components 
of  a  gas  sensor.' 

•J. 

3 4    Describe  applications  of  a  gas  sensor. 
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Study  Guide 


Read  goal  and  performance  indicator^  to  find  what  is  to.be  learned  in  package. 

Study  the  vocabblary  list  to./ind,new  terms  to  be  learned. 

Study  the  introduction  and  information  sheets. 

Complete  the  job  sheet. 

■»  ■        .,■  ■ 

Complete  the  self  assessment  and  check  answers.    .  ^ 

Complete  the  post  assessment  and  have  instructor  chteck  answers. 
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»  1 


• 

Vocabulam 


.  •  Combustible  gasses 

•  Gas  sensor 

•  Hazardous  fumes' 

•  Inverter 

•  Light-emitting  diode-  (LED)^ 

•  NAND  gate 
Three  core  cable 

•  Variable  resistor 
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Intrcxluction 


Gas  sensors  are  used  in  fire  alarm  systems  to  detect  -combustible  gasses  of  smoke. 
The  gas  detector'  is  a  very  sensitive  device  and  will  alarm  at  small  amounts  of  gas 

The  gas  sensor  is  widely  used  io  detect  hazardous  fumes  of  escaping  gas.  Early 
detection  helps  prevent  explosions  and  fires,  caused  by  gas  vapors.  Industrial 
plants  use  gas  detectors  to  monitor  levels  of  fumes  that  might  injure" human 
health.  \ 

■    .  •  V  \ 
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Information 


Special  gas  sensors  are  used  to  detect  combustible  vapors.  These  sensors  detect 
such  vapor's  as  those  produced  hy) 

-  Kerosene  .  . 

-  Petroleum 

-  Organic  solvent      '  •  . 

-  Propane 

-  Natural  gas  ^  "  ' 

-  Hydrogen  • 
/    -  Carbon  monoxide 

-  Ammonia  '  *  ..  . 

The  gas  sensor  is  sensitive  to  unburnt  gasses- in  smoke.    It  can  give  v/arnings  of 
i     ^fire  and  possible  explosions.    The  gas  sensor  is- often  used  in  boats  and  other 
^settings  where  gas  leakages  are  a  hazard. 

% 

A  gas  jensor  is  made  of  two  electrodes  which  are  imbedded  in  resistant  materials. 
A  heater  element  drives  off  gasses  that  might  become  absorbed  "by  the  materials 
over  a  period  of  time.    When  the  device  senses  small  quantities  of  vapors,  the  . 
electrical  resistance  of  the  material  is  reduced.    This  resistance  loss  will 
xatise  an  alarm.. 
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* 

A  gas  detector  is  usually  made  from  a  quadruple  2-input  NAND  integrated  circuit. 
Only  three  of  the  gates  are  used  in  the  sensor  circuit.    Th^  three  NAND  gates 
are  all  wired  as  one  input  gate  (inverters ).    The  inverter  acts  to  give  a  high 
output  v/hen  gas  is  present.    A  1  ight  emitting  diode  registers  the  output  of  the  - 
NAND  gate.  -  '  / 

The  variable  resistor  acts  to  control  the  sensitivity  level  of  the  sensor,  A 
small  amount  of  gas  vapor  will  cause  the  system  to  alarm".    An  installer  must  set 
the  sensitivity  level  to  allow  for  exhaust  fumes  from  nearby  roads.    The  s6nsor. 
is  extremely  sensitive  to^gas  vapors. 


APPLICATION 


The  gas  sensor  should  be  mounted  high  in  the  room  if  it  is  to  serve  as  a  fire 
detector.    If  the  sensor  is  used  to  detect  leaking  ^sses  it  must  be  mounted 
near*the  floor.    The  sensor  can  be  connected  to  the  main  alarm  system  with  three ^ 
core  cable.    The  12  volt  supply  is  carried  by  two  of  tl^e  cores.    The  third  core  ' 
carries  the  circuit  output  to  the  NAND  gate  input  of  the  main  alarm  system. 

''  ■      _  <. 

The  gas^etector  can  be  tested  by  putting  a  few  drops  of  combustible  material 
on  tissub  and  holding  it  near  the  sensor.  Oil,  gasoline  or  solvent  will  work 
as  a  test  agent.    The  gasses  from  a  burning  match  should  produce  an  alarm. 

A  gas  detector  will  look  like  this. 


• 
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Job  Sheet  • 


1^ 


EXAMINE  A  GAS  DETECTOR  "         '      .  ^ 

•  Obtain  a  gas  detector. 

•  Hook  the  detector  up  to  a  12  volt  power- supply  according  to  manufacturers 

•  instructi'on.  -  '  ^ 

/ 

•  Adjust  the  sensitivity  of  the  detector  to  where  you  think  it  should  be. 

Tes't  detector  with 'a  burning  match,  alcohol,  oil  and  other  combustible, 
substance,  ,  -  *." 

9   Reset  detector  between  tests.  ■         •       "  . 

Continue  adjustment/ of  sensitivity  until  sensor  alarms  with  very  small  amounts 
of  fumes.  J 
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Self 

Assessment 


mm 


1.    L'ist  two  ways  in  which  gas  sensors  are  useJ 


2..    The  sensor  is  sensitive  to 


gasses  in  smoke. 


3.    A  gas  sensor  alarms  when  there  is  a  loss  in  _ 
of  vapors.  , 


4.    The  IC  of  a  gas  detector  uses  three 


due  to  the  sensi  ng 


logic  gates. 


The 


  controls  the  sensitivity  of  the  gas  detectors 

6.    A  detector  should  be  mounted  '  when  used  as     fire  alarm. 


7.    A  detector  should  be  mounted 


8.    What  type  of  cable  is  used  with 


when  used  to  detect  leaking. gasses 


9.    The  power  supply  for  gas 


gas  detectors? 
tors  is  volt, 


10.    When  NAND  gates  are  wired  as  one-input  gates,  they  are  called 
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Self  flssessmient 
Answers 


1.    Fire  alarm  and  detection  of  leaking  gasses. 


2. .  Unburnt 


A 


3.  Resistance 


4.  NANP 


k5.    Variable  resistor 


/ 


6,.    High  on  the  wall 


7. -  Near  the  floor 


8.    3-core  cable 


9.  12 


10.  Inverter 
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Post  <^ 

Assessment 


1.    Which  logic  gates  are  found  in  the  integrated  circuit  of  a  gas  detector? 


2,.  How  many  inputs  are  used  with  each  gate? 


3.  Where  should  a  gas  detector  be  moun^ed  when  used  as  .,a  fire  alarm? 

4.  Where  should  a  gas  detector  be  mounted  to  det«ct  leaking  gas  fumes? 
.5.    What  type  of  cable  is  used  with  gas  detectors? 


6.    Gas  sensors  alarm  when  there  is  a  loss  in 


7. 
8. 
9. 


What  is  the  source  of  li^ght  for  the  indicator? 
What  is  the  purpose  . of  the  variable  resistor  in  , a  gas  detector? 
How  can  a  sensor  be  tested  to  see  if  it  is  working?  . 


1-0.   'How  much  power  supply  is  needed  to  operate  gas  detectors? 


-r—  ^ 
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Instfuctor 

Post  Assessment  ^swers 


2.  one 


3.  High  on  the  wall 

4.  Near  the  floor  •  " 

c 

^^5.    3-core  cab'le 

6.  Resistance 

*  ■ 

7.  Light  emitting  diode  (LED)  i 


8.    Controls  t^e  sensitivity  of  the  detector. 


9,  Place  a  few  drops  of  combustible  substance  on  a  tissue  and  hold 
10.    12  volts 

♦ 


'*  ¥ 
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*    bishop, ^Owen.    Electronic  Projects  for  Home  Security. 
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Goal: 


The  apprentice  will  be  able  tp 
describe  problems  associated 
with  air  conditioning  systems 
and  structural  materials. 


Performance  Indicators: 

1     Describe  ef f iecta  of  air  conditioning 
and  heating  systems  on  devices.' 

2.    Describe  the  effects  of  structutal 
mater'ials  on  devices.  ^  I 


INSTRUCTIONAL  L'EAFtNING  SYSTEMS 


study  Guide 


Read  the  goal  and^perfonnance  inffcators  for  this  packerge,^ 

Read  the  vocabulary  list  to  see  the  new  trade  terms  to  be  introduced  in  this 
package. 


Stwdy  the  i ntroducti on.  and  information  sheets 
^Complete  the  job  sheet. 

Complete  the  self  assessment  and  check  anst^ers. 
Complete  the  post  assessment  and  have  instructor  check  your  answers 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Vocabularu 


•  Accoustical  energy 

•  Accoustical  pljoperties 

•  Audible  tone 

•  Microwave  energy* 

•  Thermal  -cheinge 
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Introduction 


The  performance  of  detection  devices  are  often  affected  by  the  environment  in  which 
the  detector  is  placed.    Some  ol;  the  motion  detection  crevices  are  extremely  sensitive  ' 
to  such  things  as  air  currents,  heat  sources  and  the  walls  of  the  building  itself. 

Air  conditioning  and  heating  systems  affect  some  devices.    The  materials  used  in  the 
.  building  influence  othdr  types  of  detectors. 

,^This  package  will  point  out  the  effects  of  air  conditioning  and  heating  systems  and 
structural  materials  on  the  performance  of.  detection  devices.    With  such  understanding, 
the  installer  can  avoid  many  problems  in  setting  up  a  system. 


V 


o 
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Inforrhation 


0 


An  irrSta.ller  mu^t  consider  the  effects  of  air  conditioning' systems  upon  some  types  of 
detectors.    Other  types  of  devices  are  influenced  by  the  materials  used  in  the 
structure.    These  factors  become  very  important  with  devices  used  in  space  and 
volufTietric  appl ications.  '  *\  ' 


V 


Air  Conditioning  and  Heating  Systems  ■       "  . 

Moving  air  greatly  affects  the  performance  of  ultrasonic  devices.    Forced  air  from 

heating  and-  air  conditioning  ducts  and  drafts  from  wi ndows%istort  the  energy  pattern 

111  trAcnnir 


Ultrasonic  us€S  air  as  a  medium  of  transmission 
to  air  movements. 


This  makes  it  extremely  sensitive!*- 


The  movement  of  fan  blades  can  false  alarm  microwave  detectors.    If  the  air  conditioning 
system  causes  the  walls  ta  vibrate,  this  motion  will  also  affect  microwave.  \ 

Sonic  motion  detectors  are  less  sensitive  to  air  currents  than,  ultrasonic  devices. 
However,  the  sonic  detector  does  use  air  as  a  medium  for  it^  accoustical  energy. 
Air  conditioning  could  be  a  problem. 

.  Passive  infrared  defvices  operate  on  detection  of  thermal  change.    Detectors  must  be 
located  av/ay  from  heat  sources  such  as  radiators,  hot  pipes,  heaters,  etc.  These 
objects  can  cause  false  alarms.  -  ■ 

Structural  Materials  •  -  ^ 

-*  '  *  . 

The  microwave  system  has  the  ability  to  penetrate  walls  and  detect  movements  outsi«de 
of  the  area  being  protected.    In  other  words,  it  may  alarm  at  an  automobile  on. a 
nearby  street.    Heavy  walls  of  brick,  concrete  or  .cinder  block  will  contaiji  micro- 
'  wave  energy  much  better  than  glass  or  wood  walls.    Detectors  should  never  be  pointed 
directly  at  an  exterior  wall.  *  ' 

Glass  windows  and  doors  that  tend  to  vibrate  or  rattle  in  the  wind  caji  affect  ultrasonic 
*%otion' detectors.    These  "same  vibrations  may  affect  operable  opening  switches  that  are 
attached  to  them  as  sensor/6. 

Metal  walls  and  partitions  can  be  a  problem  for  microv/ave  units.    Any  metal  object 
wi  11  «(reflect  microwave^energy  and  tend  to  gause  false  alarms.  ^ 

Infrared  motion  detectors  should  never.  be  directed  toward  .glass  covered  openings. 
Sunlight  may  cause  a  false  alarm  by  changing  the  thermal  pattef-n. 
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Inforrhation 


The  contruction  of  walls  have  a  definite  effeot  on  sonic  devices.    Sonic  detectors 
pperate  with  an  acoustical  energy  pattern.     The  materi&ls  used  in  construction  of 
a  building  affects  the  acoustical  properties  of  the  room.     The  audible  tone  of  a 
sonic  detector  will  carry  according  to  the  acoustics      the  building. 
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Assignment 


Complete  the  job  sheet. 

"Complete  the  self  assessment;  and  check  your  answers. 
Complete  the  post  assessment  and  have  the  instructor  check  your  answers 


INSTRUCTIONAL  LEARNING  SYSTEMS- 

 .  .  ,  


ASSESS  A  ROOM  FOR  POTENTi'AL  PROBLEMS  •/ 

•  Select  a  large  room  at  your  place  of  work. 

•  Sketch  the  room. showing  doors,  windows,  airconditioning  and  heating  outlets. 

•  Examine  the  walls.    What  are  the  walls  and  ceiling  made  from? 

•  Assess  the  following  devices  as  to  their  appropriateness  for  protection  of  that 
room;  .  ' 
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NO 

REASON    '  , 

V 

Microwave  * 

Passive  Infrared  ^ 

0 

Sonic 

• 

Ultrasonic 

> 

\ 

% 

* 

• 
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Assessment 


1.  Which  device  is  most  sensitive  to  moving  air  masses? 

t 

2.  Which  device^  is  most  sensitive  to  heat  sources? 


3.    Which  device  i^  most  affected  by  the  construction  of  walls? 


4.    Which  device  is  affected  by  the  reflection  of  their  energy  pattern    off  metal 
objects?  '    )  . 


5.    Which  device  is  affected  by  sunlight  changi-ng  its  thermal  pattern? 
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Self  Assessment 
Answers 


1.  Ultrasonic 


S 


2.  Infrared 


3.  Microwav39„ 


4.  Microwave 


/ 

^.  Infrared 


/ 
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INST^UCTIOKIAL  LEARNING  SYSTEMS 


Post 

Assessment 


How  are  the  following  devices  affected  by  air  conditioning  and  heating  systems? 


L  Ultrasonic 


2.  Microwave. 


1^ 


3.    Passive  infrared 


What  influence  does  the  structural  properties  of^  buildi 
device^^?  ^ 


ng 'have  on  the  following 


4,  Microwave""' 


5.    Passive  infrared 
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 .  *  .  ✓ 


>  ihstfuctor 
Post  flssessrnedt  Rnswers 


Moving  air  masses  will  trigger  alarm.    Air  conditioners;;  are  big  problem. 
Fan  blades  rotating  will  affect  microwave.    Vibratjons  from  air  conditioner. 


■I 


Heat  sources  such  as  radiators,  heaters  and  lights  change  thermal  value  and 
cause  alarm.  -  '  ^ 


M.icrowave  tends  to  pas^  through  walls  and  pick  up  motion  outside  the  building. 
It  will  pass  through  wood  and  glass  easifer  than  concrete  or  brick  walls, 


5,    Infrared , should  never  be  "di rected  toward  glass  where  sunlight  will  stream  in, 
This  could  affect  the  thermal  value  enough  to  false  arlarm. 


c 
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References 


Barnard,  Robert  L.    Intrusion  Detectiop  Systems:    Principles  of  Operation  and 
Application. Butterworth  Publishers.    Boston.  1981. 


ERIC 


30G 


12.10 


AyDlOJETECTION  SYSTEMS 


Goal: 

The  apprentice  will  be  able  to 
y  "describe  &vt  audio  detection  system. 


V  ■ 
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Performance  Indicators: 

U    Describe  parts  of  an  audio  detection 
system.  , 

Describe  sound  level  threshold. 

Describe  adjustments  to  reduce 
false  alafms  from  outside  noise. 

Describe  monitoring  of  auido 
detectors. 

Describe  relationship  of  audio 
detection  and  the  skill  level 
of  the  intruder. 
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Study  Guide 


•  Read  goal  and  fIBrforniance  indicators  to  find  what  you  are  sojpposed  to"  learn 
^  from  this  package.  • 

•  Rea^  tlte  vocabu-lary  .page  to  fi'rid  the  nAw  terms  that  .vi  1 1  be  tntroducfed  in 
•  package.  >  .  ^ 

•  Read  introduction  and  information  sheets. 

•  Complete  sel^f  assessment  and  check  answers  with  answer  sheet. 

•  Complete  postk  assessment  and  ask  instructor  to 


score  ansv/ers. 
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Vocabuldrvj 


•  Adjustabiey^ulse- count  circuit 

•  Band  pass  filter 

r 

•  Cancel lati on  tflicrbphones 

•  Levy  skill  intruder 


ir^STRUCI 
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Introduction 


Audio  detectors  listen  for  noises  made  by  intruders.    They  differ  from  infrared 
detectors  that  respond  from- the  thermal  energy  of  the  intruder.    Aud'io  detectors 
can  be  classified  as  motion  detectors  because  they  respond  to  movements  that  cause 
a  poise.  .  ]  . 

Microphones  are  placed  at  key  locations  in  the  protection  area.    The  microphones 
pick  up  sounds'  in  the  audio  range,  and  send  them  to  a  signal  processor.    If.  the 
sounds'are  greater  than  the  normal  sounds,  an  alarm  is  tt^iggered. 

Audio  detectors  are  often'  used  in  schools  because  the  existing  public  address 
^system  can -be  used  as  part  of  the  intrusion  detection  system.    The  system  is  an 
economical  one  if  existing  equipment  can  be  used. 

The  use  of  audio  detection  is  limited  to  detect  low  skill  intruders  such  as  vandals. 
Intruders  with  greater  skill  do  not  make  enough  noise  to  set  off  an  audio  detector. 
For  this  reason,  it  should  be  combined  with- other  types  of^^etectors . 
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Information 


If" 


An  audio  detection  system- consists' of : 

*  Microphones  to  pick-up  sound  at  audio  fr^uency. 

*  Signal  processor  in  ,the  control  unit. 

.An  audio  detection  system  requires  that  the  signal  processor  be  adjusted  to  the 
sound  level  threshold  of  the  background  sounds.    If  the  threshold  is  too  high 
above  normal  sounds,  it  may  not  detect  the  intruder.    A  threshold  that  is  too  low 
will  be  likely  to  false  alarm.    False  alarms  can  be  reduced  by  the  use  of  an 
adjustable  pulse  count  circuit  and  cancellation  mi'croph6nes.    The  adjustable  pulse' 
count  controls  the  alarm..  Only  after  a  series  of  sounds  will  the  alarm  go  off.  '  This 
tends  to  reduce  false  alarms  from  outside  noise  and  allows  the  system  to  be  set  at  .a 
lower  threshold.    Cancellation  microphones  are  set  up  outside  the  protection  area. 
'They  pick  up  the  outside  noises,  and  cancel  the  same  noiSes  picked  up  by  microphones 
in  the  protected  area.    Cancellation  takes  place  in  the  signal  processor.  Noise's 
such  as  vehicles,  trains  and  planes  can  be  cancelled  in  the  system. 

»  ■  ..     .  - 

FREQUENCY  RANGES  OF  DETECTORS'        ,  '  ^  . 

Audio  detectors  are  made  to  detect  different  frequencies  of  sound.    Some  detect 
high  frequency  sounds  such  as  cutting  through  metal.    Some  detectors  use  band  pass 
fi Iters  that  allow  only  high  frequency  signals  to  pass  to  the  signal  processor. 
The  high  frequency  detector  would  not  be  a  good  one  if  the  intruder  was  breaking 
through  sheet  rock  or  other  soft  building  materials. 

MONITORING  AUDIO  DETECTORS  '    .  ' 

/' 

The  monitor  of  an  audio  system  can  listen  to^  the  sounds  that  are  causing  the  alarm. 
If  the  sounds  can" be  identified,  a  response  can  be  planned.    Many  times  the  monitor 
can  d,etermine  if  it  was  a  false  alarm.    This  feature  is  an  advantage  if  the  monitor 
knows  the  normal  sounds  of  the  protected  area.    Thfe  system  can  be  used  to  verify  that 
intrusions  have  occurred.  ' 

SKilL  LEVEL  OF  INTRUDERS    .  . 

Audio  detectors  are  not. good  detectors  if  the  intruder  is  one  of  great  skill. 

Experienced  intruders  do  not  make  a  lot  of  nois^.    Low  skill  intruders  such  as 

those  committing  vandalism  are  noisy  and  will  set  off  the  alarm.    The  nature  of  the 
kthreat  will  help  determine  if  audio  detectors  should  be  part  of  the  systeri. 
'Although  the  audio  detector  might  be  a  good  choice  for  protect'ing  the  boys  locker  , 

room,  it  may  not  be  a  good  choice  for  a  jewelry  store.    Audio  detectors  should  be 
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used-with  other  types  of  detectors, 
the  cause  of  ail  arms. 


The  be$t,ii^e  of  audio  -detectors  is  to  assess 
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Assignment 


V 


Compete  self  assessment  and  check  answers  with  answer  sheet. 
Complete  post  assessment  and  have  instructors  score  answers.- 


o 
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Self 

Assessment 


1.    Lis.t  two  techniques  for  reducing  false  alarms  in  an  audio  detection  system 


2.    What  is  sound  level  threshold? 


3.    Band  pass  filters  permit  only] 
the  signal  procisssor. 


I 

frequency  sounds  to  pass  to 


4.    The  audio  detector  is  best  suited  to  intruders  with 

skill  level.  'rhTghTlow) 

'.V  •   ' .  r  • 


5.    The  two  mMn  par^:s  of  aj^ audio  detector  system  are^ 


and  a 


V 
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Self  Assessment 
Answers  ^ 


1.  .Adjustable  pulse  count  cfrcuit  and.  cancel lation  microphones, 


2. 


The  noise  level  at  v/hich  an  alarm  will  be  set  off 
to  normal  noise  levels  of  the  area. 


It  is  adjusted- according 


3.  High 


r 


k4.  Low 


5.    Microphones  and  signal  processor. 
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Post 

Assessment 


1.    Describe  sound  level  threshold 


2.  List. one  setting  where  audio  detectors  might  be  used. 

3.  Describe  audio  detection  as  related  to  skill  levels  of  intruders 

(  .  ■        ■  ' 


4.    What  is  the  purpose  of  cancellation  microphones? 


5.    Hovy  does'^an  adjustable  pulse  count  circuit  reduce  the  number  of. false 
alarms? 


y 
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instructor 

post  Assessment  Answers 


2. 
3. 


'4. 


The  sound  level  thresTiold  is  the  noise  level"  at  which  the  alarm  is  set  off. 
Adjustments  are  mad^  t6  the  background  noise  level  to  prevent  false  alarming 
of  system.  ^  ^ 


Schools  use  audio  detectors  because  they ^can  be  operated  on  existing  public 
address  systems.  "  - 


Audio  detection  operates  on  noise  levels  of  intruders.    High  skill  levej 
intruders  do  not  make  a  lot  of  noise.    The  system  is- useful  in  detectio'n  of  • 
low  skill  level  i ntruders.-such  as  vandals.    Low  skill  level  intruders  are  :' 
noisy  during  intrusions.  - 

Reduces,  false  alarms-.  Cancellatiop  microphones  cancel  out  noises  from  outside 
the  protected  area. 


Adjustable  pulse  count  circuits  prevent  alarmihg  on  one  loud  noise.  After  a 
series  of  noises  the  alarm  will  go  off. 
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Supplementarii 
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Barnard,  Robert  L.    Intrusion  Detection  Systems:    Principles  of  Operation  ^nd 

Applications.    Butterworth  Publishers.    Boston.    1981.    Pages  181-185, 


r 


ERIC 


*  4C8 


V. 


Goal: 


V 


The  apprentice  will  be  able  to  use 
trade  terms  of  the  security  alarm 
flelrd. 


ERIC 


\  Performance  Indicators: 


1  •    Use  trade  terms  In  communicating 
with  others, 

2,    Understand  trade  terms  when  given 
as  part  of  a  work  assignment. 
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Guide 


Read  the  trade  terms  and  defini1;ions  in  the  information. sheets.  Check  off  those 
that  are  already  knovyn  to*you.         •  .  .  "       "  . 


Learn  10  new  words  each  week  and  check  those  off  the  list.  Continue -until 
know  aVl  of, the  trade  terms  found  in  this  package. 


Add  new  trade  terms  that  are  not  found  in  this  package.  As  you  hear  or  read  a  - 
new  term,  add  it  to  the  list.  ,  A;  '• 

"■J 

Keep  this- package  as  a  handy  reference  for  learning  new  terms.    Wheh -you  become 
an  experienced  installer,  the.?ist  of  terms  will  no  longer  be  needecj,  "Then  it  " 
will  only  be  a^matter  of  keeping  up  wil;)i  new  terms  of  your  trade. 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Yocabularij 


The  trade  TChns  found  in  the  information  sheets  ftiake  up  a  vocabul/ary  list. 


{  . 
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Introduction 


Every  occupation  uses  trade  terms  to  communicate  with  others  in  their  field  of 
work.    The  medical  profession- uses  trade  terms  , that  are  not  well  understood  by 
the  average  person.  'Lawyers  use  legal  terms.    Farmers  have  their  special  language 
for  talking  among  themselves.  .        ■  » 

Ttie  security>alarm  field  has  trade  terms  that  describe  their  work,  equipment  artd 
proceduresr.    In' order  to  communicate  with  others  in  their  field,  apprentices  must  ' 
know  the  correnon  trade  terms.  " 
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The  common  trade  terms  for"t he  securTty  aTarTn'TTeT3"'arGTTnecr'a'n^ 
Access  Control 


^  The  control  of  pedestrian  and  vehicular  traffic  through  entraces  and  exits  qf  a" 
protected  area  or  premisses. 

Access  Mode  ' 

t  .  '  ♦  - 

The  operation  of  an  alarm  system  such  that  no  alarm  signal  is  given  when  the 
protected  area  is  entered;  however,  a  signal, may  be  given  if  the  annunciator  or 
control  unit  is  tampered  with  or  opened. 

Access/Secuce  Control  Unit  ^ 

An  electronic  unit  which  serves  as  the  local  control  unit  4or  sensors  and  allows 
deactivation  of  selected  sensors. 

.  Accumulator         .  . 

A  circuit  which  accumulates  a  sum.    for  example,  in  gn  audio  alarm  control  unit, 
the  accumulator  sums  the  aplitudes  of  a  series  of  pulses,  \vhich  are  largerthan 
some  threshold  level,  subtracts  from  the  sum  at  a  predetermined  rate  to  account 
for  random  background  pulses,  and  initiates  an  alarm' signal  when  the  sum  exceeds 
some  predetermined  level. 

Actuating  Device  or  Actuator 

A  manual  of  automatic  switch  or  sensor  such  as  a  holdup  button,  magnetic  switch, 
•  or  thermostat  which  causes  a  system  to  transmit  an  alarm  signal  when  manually 
activated  or  when  the  device  senses  an  intruder  or  other  unwanted  condition. 

,.  Alarm  f 
An  alarm  device,  alarm  condition,  or  an  alarm  signal. 

Alarm  Circuit       '  '  ■ 

An  electrical  circuit  of  an  alarm  system  which  produces  or  transmits  an  alarm 
signal. 
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Alarm  Condition 


<  >«>000«>0000<J  ooooooooooo* 


A  dangerous  or  unwanted  condition  sensed  by  an  alarm  device  such  as  an  intrusion,  ' 
or  fire  or  holdup.  <  •  ' 

Alarm  Device  *  '  . 

A  device  designed  to  sense  seme  predetermined  dangerous  or  unwanted  condition  and 
produce  a  signal . 

Alarm  Discrimination 

The  ability  of  an  alarm  device  to.  distinguish  between  those  stimuli  caused  by- an 
intrusion  and  those  which  are  a  .part  of  the  environment. 

*         "  ■ 

Alarm  Line 

A  wired  electrical  circuit  used  for  the  transmission  of  alarm  signals  from  the 
protected  premises  to  a  monitoring  station. 

Annunciator 

An  alarm  monitoring  device  which  consists  of  a  number  of  visible  signals  such  as 
"flags''  or  lamps  indicating  the  status  of  the  detectors  in  an  alarm  system  or  systems. 

«> 

Answering  Service  • 

A  business  which  contracts  with  subscribers  to  answer  incoming  telephone  calls 
after  a  specified  delay  or  when  scheduled  to  do  so. 

Ar6a  Protection  . 

Protection  of  the  inner  space  or  volume  of  a  secured  area  by  means  of  a  volumetric 
sensor. 

Area  Sensor 

—   ,  r 

A  sensor  with  a  detection  zone  which  approximates  an  area,  such  as  a  wall  surface 
or  the  exterior  of  a  safe.  . 
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■oooooooo-o-or>« 


(1)    A  noisemaking  device  such  as  a  siren,  bell  or  horn  used  as  part  of  a  local 
alarm  system  to  indicate  an  alarm  condition.    (2)    A  bell,  buzzer,  horiii  or 
other  noisemaking  device  used  as  part  of  an  annunciator,  to  indicate  a  xhange  in  ^ 
the  status  or  operating  fnode  of  an  alarm  system.  ^ 

Audio  Detectibn  System  ^  , 

An  alarm  system  which  detects  the  sound  or  vibrations  caused  by  attempted  forceful 
entry  into  a  protected  structure.    The  system  consists  of  microphones  and  a  control  • 
unit  containing  an  amplifier*  accumulator,  and  a  pov/er  supply. 

Audio  Frequency  (Sonic)        .      .    ,  .  . 

Sound  frequencies  within  the  range  of  human  heaijjing,  approximately  from  16  to 
20,000  Hz. 

Audio  Monitor  • 

  4  . 

An  arrangement  of  amplifiers  and  speakers  designed  to  monitor  the  sounds  transmitted 
by  microphones  located  in  the  protected  area. 

Audio  Sensor  .  - 

A  sensor  which  responds,  to  sound;  a  microphone. 
Deam  Diverge^ge 

In  a  photoelectric  alarm  system,  the  angular  spread  of  the  light  beam. 
Break  Alarm 

(1)  An  alarm  condition  signaled  by  the  opening  or  breaking  of  an  electrical  circuit. 

(2)  The  signal  produced  by  a  break  alarm  condition.  W 

M  ■  •  ,' 

(1)  To  plant  a  microphone  or  other  audio  sensor;  to  tap  a  communication  line  for 
the  purpose  of  surreptitious  listening  or  audio  monitoring;  Iqosely,  to  install  a 
sensor  in  a  specified  location,    (2)    The  microphone  or  other  'sensor  used  for  listening. 
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Building  Security  Alarm  System  ^ 

The  system  of  protective  signlaing  devices  installeid  at  a'  premises. 

Burglar  Alarm  (B..A.)  Pad     .  .. 

A  supporting  frame  laced  with  fine  wire  6r  a  fragile  panel  laced  with  foil  or  fine 
wire  *and  installed  so  as  to"  cover  an  exterior  opening  in,  a  building,  such  as  a  vent, 
door  or  skylight;.    Entrance  through  the  opening  breaks  the  wire  or  foil  and  initiates 
an  alarm  signaL 

Capacitance  Alarm  System  •  - 

An  alarm  system  in  which  a  protected' object  is  electrically  connected  as  a  capacitance 
sensor  so  that  its  capacitance  forms  part  o^  a  tuned  circuit.    The  approach  of  an 
intruder  causes  sufficient  change  in  capacitance  to  upset  the  balance  of  the  system 
and  initiate  an  alarm  signal.  .     '  '  . 

Central  Station  . 

A  control  center  to  which  alarm  and  supervisory  signaling  devices  in  a  subscriber's 
premises  are  connected,  where  circuits  are  supervised,  and  where  personnel  are  ' 
maintained  continuously  to  record  and  investigate  alarm  or /trouble  signals. 

Circuit  • 

A  combination  ipf  electrical  devices  providing  one  or  more  closed  electrical  paths. 
Circumvention  '  -  ' 

The  defeat  of  an  alarm  system  by  the  avoidance  of  its  detection  devices,  such  as  by 
jumping  over  a  pressure  sensitive  mat;  by  entering  through  a  hole  cut  in  an 
unprotected  wall  rather  than  through  a  protected  door,    or  by  keeping  outside  the 
range  of  an  ultrasonic  motion  sensor.    Circumvention*  contrasts  with  SPOOFING. 

Closed  Circuit  $ 

I  .  i^.j — :         -iij  -I  II  ■     -■-    1-  , 

A  circuit  in  which  there  is  a  current  through  each  of  the  system  sensors  when  not 
in  the  alarm  condition.   ,  » 
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Clutch  Head  Screw  > 

♦ 

A  mounting  sc/^ew  with  a  uniquely  designed  head  for  which  the  installation  and  removal 
tool  a  not  commonly,  available.    They  are  used  to  install  alarm  system  components  so 
that  removal  is  inhibited. 

Coded-Alarm  System  '   .  ^ 

Afi  alarm  system  in  which  the  source  of  each  signal  is  identifiable. 

* 

Coded  Cable 

A  multi conductor  cable  in  which  the  insulation  on  each  conductor  is  distinguishable 
from  all  others  by  color  or^ign.  This  assists  in  identification  of  the  point  of 
origin  or  final  destination  of  a  wire.  - 

Coded  Transmitter 

A  device  for  transmitting  a  coded  si'gnal  when  manually  or  automatically  operatecl 
by  an  actuating  device.    The  actuator  may  be  housed  with  the  transmitter  or  a 
number  of  actuators  may  operate  a  common  transmitter. 

Coding  Siren  ' 

A  siren  which  has  an. auxiliary  mechanism  to  interrupt  the  flow  of  air  through  its 
principal  mechanism,  enabling  it  to  jDroduce  a  Controllable  series  of  sharp  blasts. 


Conductor 


A  material  which  can  conduct  electric  current,  such  as  the  metal  forming  a  wire  or 
cable. 

Constant  Ringing  Drop  (CRD)  ' 

A  relay  which  when  activated  even  momentarily  will  remain  in  an  alarm  condition 
until  reset.    A  key  is  often  required  to  reset  the  relay  and  turn  off  the  alarm. 

Contact 

(1)    Each  of  the  pair  of  metallic  parts  of  a  switch  or  relay  which  by  touching  or 

beiny  separated  make  or  break  the  electrical  current  path.    (2)    A  switch-type 
sensor.                           -  * 
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Contact  Device 


A  device  which  when  actuated. opens  or  closes  a  set  of  electrical  contacts;  a  switch  or 
relay.  '  ^ 

Contact  flicrophone 

~ — — ■ — — ' — —  ■  •  ' 

A  microphone  designed  for  attachment  directly  to  a  surface  of  a  protected  area  or 
object;  usually  used  to  detect  surface  vibrations. 

Contactlgss  Vibrating  Bell        j  ^ 

A  vibrating  bell  without  circuit-interrupting  contacts  whose  continuous  operation 
depends  upon  application  of  an  alternating  current. 

Control  Cabinet  or  Unit 

A  device,  usually  electronic,  which  responds  to  an  alarm  signal  by  generating  a 
suitable  response  such'  as  sounding  an  audible  alarm  device,  turning  on  a  signal 
light,  initiating  an  automatic  telephone  dialer,  or  a  combination  of  responses. 

Cross  Alarm 

(1)  An  .alarm  condition  signaled  by  crossing  or  shorting>^n  electrical  circuit. 

(2)  The  signal  produced  due  to  a  cross  alarm  condition. 

Crossover 

An  insulated  electrical  path  used  to  connect  foil  across  window  dividers,  such  as 
those  found  on^ultiple  pane  windows,  to  prevent  grounding  an^I  to  make  a  more 
durable  connection. 

Dark  Current 


\ 


The  current  t»utput  of  a  photoelectric  receiver  when  no  light  is  entering  the 
receiver. 

Defeat 

The  frustration,  counteraction,  or  making  ineffective  of  an  alarm  device  so  that  it 
fails  to  signal  an  alarm  when  a  protected  area  is  entered.    Defeat  includes  both 
circumvention  and  spoofing. 
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■  Detector 

failure,  rat€  of  temperature  rise,  smoke,  or  fire.,  (2)  A  demondulator,  a  device  for 
recovering  the  modulating  function  or  signal-  from  a  modulated  wave. 

Door  Cord  '      ;  .      .  / 

A  short,  insulated  cable  with  an  attachifig  block  and  terminals  at  each  end  used  to 
conduct  current  to  a  device,  such  as  foil,  mounted  on  the  movable  portion  of  a 
door  or  window. 

Door  Trip  Switch 

.  .'  ■    ■  ■ 

A  mechanical  switch  moun-^d  so  that  movement  of  the  door  will  operate  th^  switch. 

Doppler  Effect  (Sh.ift)  ' 


»0«C»0000«XKp«>C 


The  apparent  chang^p  in  frequency  of  sound  owradio  waves  when  reflected  from  or 
originating  from  a  moving  object.    Utilized  in  some  types  of  motion  sensors. 

Double-Circuit  System 

An  alarm  circuit  in  wh.ich  both  the  high  and.  low  sides  of  the  circuit  are  routed 
through  each  sensor. 

Double  Drop  '  •  * 

An  alarm  signaling  method  often  used  in  central  station  alarm  systems  in  which  the 
line  is  first  opened  ^o  produce  a  break  alarm  and  then  shorted  to  produce  a  cross 
alarm. 

*         '        .  • 

Duress  Alarm 

•  *.  •  • 

(1)    A. device  which  produces  either  a  silent  alarm  or. local  alarm  under  a  condition 
of  stress  such  as  holdup,  fire,  illness,  or  other  panic  or  emergency.    The  device  is 
usually  surreptitious  or  covert  and  the  alarm  silent  when  used  as  a  holdup  alarm,' 

Fail  Safe  ,    ,  . 

A  feature  of  a  system  or  device  which  initiates  ari  alarm. or  trouble  signal  when  the 
system  or  device  either  malfunctions  or  loses  power. 
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False  Alarm  ^ 


{I)  An  alarm  signal  for  which  an  investigation  discloaes  no  evidence  of  an  alarm 
condition.  (2)  Any  alarm  signal  which  is  not  caused  by  that  condition  which  the 
alarm  system  was  designed  to  detect,  ^ 

False  Alarm  Rate,  Monthly  ,  ' 

4- 

The  number  of  false  alarms  per  month  divided  by  the  number  of  alarm  installations, 
usuajly  expressed  as  a  percentage. 

* 

False  Alarm  Ratio  .  "        .  . 

The  ratio  of  false  alarms  to  total  alarms,  may  b&  expressed  as  a  percentage. 
Field 

The  space  or  area  under  the  influence  of  a  force  such  as  electricity  or  magnetism 
produced  by  an  electrical ly  charged  object,  current,  or  a  magnet. 

Floor  Mat 

— . — - — .  

A  pressure  sensor  mat  wired  to  make  or  break  contact  when  stepped  upon. 

Floor  Trap  ■ 

'  ■  Jf 

A  device  which  initiates  an  alarm  signal  when  an  intruder  breaks  or  moves  a  wire 
installed  across  a  floor  space. 

foil        "      •  *  "  ■  ■  . 

Thin  metallic  strips  which  are  cemented  to  the  glass  in  a  window  or  door,  usually 
near  the  edges,  and  connected  to  a  closed  electrical  circuit.    If  the  glass  is 
broken  so  as  to  break  the  foil,  the  circuit  opens,  initiating -an  alarm  sional.    Also  ' 
called  tape.    A  window  or  door  to  which  foil  has  been  applied  is  said  to  be  taped  or 
foiled. 

Foil  Connector  <  .  ' 

An  electrical  terminal  block  A.ed  on  the  edge  of  a  window  to  join  interconnecting 
wire  to  window  foil .  ' 
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Foot  Rail 

A  duress  a]arjn,  often  used  at  cashiers'  windows,  in  which  a  foot  is  placed  under  the 
rail,  lifting  it,  to. initiate  an ^larm  signal  ' 

Grid  -r  '  .       "  / 

(1)  An  arrangement  of  electrically  conducting  wire,  screen,  or  tubing  placed  vr/ 
front  of  doors  or  windows  or  both  which  is  used  as  part  of  a  capacitance  sensor. 

(2)  A  lattice  of  wooden  dowels  or  slats  concealing  fine  wires  in  a  closed  alarm 
circuit  which  initiates  an  alarm  signal  when  forcing  oi;-  cutting  the  lattice  breaks 
the  wires.    Used  over  accessible  openings.    Sometimes  called  a  protective  screen. 

Heat  Detector  or  Sensor         .  - 

A  sensor  which  responds  to  either  a  temperature  above  a  selected  value  or  a  temperature 
increase  which  is  at  a  rat^  of  increase  greater  than  a  preselected  rate.  ^ 

Holdup  '  ■  ^  ^  ' 

Any^actaon  to  obtain  or  attempt  to  obtain  valuables  by  threat  or  force.    A  robbery. 

Holdup  Alarm  System  Automatic  .  < 

A  duress  alarm  system-  in  which  the  signal  transmission  is  initiated  solely  by  the 
action  of  the  intruder. 

Holdup  Alarm  System,  Manual  '  '  ' 

*  •  •  ■ 

A  duress  alarm  system  in  which  the  signal  transmission  is  initiated  by  the  direct 
action  of  the  person  attacked  or  of  an  observer  of  the  attack. 

Holdup  Alarm  System,  Semiautomatic 

A  duress  alarm  system  in  which  the  signal  transmission -is  initiated  by  the  indirect  or 
covert  action  of  the  per'ison  attacked  or  of  an  observer  .of  the  attack.  . 

Holdup  Button 

A  mechanical  switch  used  to  initiate  a  duress  alarm  signal;  usually  constructed  toi»  ' 
minimize  accidental  activation.  *  ■ 
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Hood  Contact 

A  switch  which  is  used  for  the  supervision  of  a  closed  safe  or  vault  door.  Usually 
installed  on  the  outside  surface  of  the  protected  door. 

Infrared  (IR)  Motion  Detector  or  Sensor  ' 

A  sensor  which  detects  changes  in  the  infrared  light  radiating  from  parts  of  the  . 
protected  area.    Presence  of  an  intruder  in  the  area  changes  the  infrared  light 
intensity  from  his  location. 

Interior  Perimeter  Protection  .        ^  -* 

A  line  of  protection  alpng  the  boundary  of  a  protected  area  including  all  points 
through  which  entry  can  be  effected. 

Intrusion 

Unauthorized  entry  onto  the  property  of  another. 
Intrusion  Alarm  System        '  ,  ^ 

An  alarrti  system  for  signaling  the  entry  or  attempted  entry  of  a  person  into  the 
area  protected.  .    .  ' 

Jack  „  ' 

An  electrical  connector  which  is  use^l  for  frequent  connect  and  disconnect  opere^tions; 
for  example,  to  connect  an  alarm  circuit  at  an  overhead  door. 

Lacing 

A  network  of  fine  wire  surrounding  or    covering  an  area  to  be  protected,  such  as  a 
safe,  vault,  or  light  door  panel,  a^nd  connected  into  a  clos.ed  circuit  alarm  system. 

Line  Amplifier 


An  audio  amplifier  which  is  used  to  provide  preamplif ication  of,  an  audio  alarm  signal 
before  transmission  of  the  signal  over  an:  alarm  line.    Use'of  dn  amplifier  extends  the 
range  of  signal  transmission. 
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Lin^  Sensor  or  Detector 


Asensor  with  a  detection  zone  which  approximates  a  line  or  series  of  lines,  such  as 
a  photoelectric  sensor  which  senses  a  direct  or-reflected  light  beam. 

Line  Supervision  .  ' 

Electronic  protection  of  an  alarm  line  accomplished  by  sending  a  continuous  or  coded 
signal  through  the  circuit.  ^ 

Local  Alarm 

An  alarm  which  when  activated  makes  a  loud  noise  at  or  near  the  protected  area  or 
floods  the  site  with  light  or  both.    '  . 

Local  Alarm  System  y  * 

An  alarm  system  which  when  activated  produces  an  audible  or  visible  signal, in  the 
immediate  vicinity  of  the  protected  premises  or  object. 

t  •  • 

Loop  . 

A  series  electrical  circuit  consisting  of  several  elements,  usually  switches,  so 
connected  that  the  current  path  is  through  each  element  in  succession. 

Magnetic  Contact  or  Switch 


t 


99 

A  switch  which  consists  of  two  separate- units;  a  magnetic  actuated  switch,  and  a 
magnet.    The  switch  is  usually  mounted  in  a  fixed  position  (door  jamb  or  window 
frame)  opposing  the  magnet,  which  is  fastened  to  a  hinged  or  sliding  door,  window, 
etc.'   When  the  movable  section  is  opened,  the  magnet  moves  with  it,  actuating  , the 
switch.  . 

McCulloh  Circuit  or  Loop 

A  sjipervised  single  wire  loop  connecting  a  number"  of  coded  transmitters  located  in 
different  protected  areas  to  a  central  station  receiver.  , 

Mechanical  Switch  "  >■ 

A  switch  In  which  the  contacts  are  opened  and  closed  by  means  of  a  depressable  . 
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plunqer  or  button.  .  -  . 

/   '  ■  .  • 

Mercury  Switch  _  - 

A  switch 'Operated  by  tilting  which  causeb.  an  enclosed  pool  of  mercury  to  move,  , 
making  physical  and  electrical  contact  w*ith  conductors. 

Microwave  Alarm  System 

An  alarm  system  which  employs  radio  f  requency -motion  detectors.  . 
Microwave  Frequency  ^ 
,  Radio  frequencies  in  the  range  of  approximately  0.3  to  300  GHz. 
Monitor  Cabinet 

 _  •  ■    1 

An  enclosure  which  houses  the  annunciator  and  associated  equipment. 
Monitoring  Station 

The  central  station  or  other  remote  area,  at  whkh  guards,  police,  or  commercial 
service  personnel  observe  annunciators  and  registers  reporting  on  the  cpntiition  of  " 
remote  aj*arm  systems.  ,  ,  ' 

Motion  Detector  or  Sensor 

A  sensor  whicji  responds  to  the  motion  of  an  intruder. 
Multiplexing  " 

A  technique  for  the  concurrent  transmission  of  two  or  more  signals  in  either  or 
both  directions,  over  thie  same  wire,  carried  or  other  communication  channel. 

Multiplexing,  Frequency  Division  (FDM)  ,  •  .    .  >. 

The  multipU^T^ng  technique  which  assigns  to  each  signal  a  specific  set  of  frequencies 
(called  ciH^Jgl)  within  the  larger  block  of  frequencies  available  on  the  main 
trasnmissf(l|Bh  in  much  the  same  way  that  many  radio  stations  broadcast  at  the 
same  time  bpE'Wn  be' separately  received. 
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Multiplexing,  Time  Division  (TDM)  ^ 

0' 

The  multiplexing  •technique  which  pi^ovides  for  the  independent  transmission  of  several 
pieces  of  inf.ormat*on  on  a  time-sharing  basis  by  sampling,  at  frequent  intervals, 
the  data  to  be  transmitted.         .  ,  "*  .  ' 

Nicad  \.       '  ' 

Contraction  of  nickel  cadmium.  A  high  performance,  long-lasting  rechargeable  battery 
which  may  be, used  for  an  emergency  power  supply  of  an  alarm  system. 

Nonl^etractable  (one-way)  Screw  ^  ■ 

A  screw  with  a  head  desi(jned  to  permit  installatic/li  with  an  ordinary  flat  bit 
screwdriver  but  which  resists  removal.  They  are  used  to  install  alarm  system 
components  so  that  removal  is  inhibited.  ^  ^ 

Normally  Closdd  (NC)  Switch  -        .  . 

A  switch  in  which  the  contacts  are  closed  when  no  external  forces  act  upon  the 
switch. 

Ngrmally  Open  (NO)  Switch  . 

A  switch  in  which  thecontacts  are  open  (separated)  when  no  external  forces  act 

upon  the  switch.  ^ 

Open  Circuit 

A  circuit  in  which  thereris  no  current  until  the  closing  of  a  switch  causes  a  current 
which  activcLtes  an  alarm  signal. 

Open  Circu->T  System        '  .  . 

A  system  which  uses  open  circuit  sensors  connected  in  parallel.    When  a  sensor  is 
activated,  the  circuit  is  closed,  permitting  a'  current  which  activates  an  alarm 
signaf.  , 

Passive  Ultrasonic  Alarm  System 

A  vibration  detection  system  or  audio  detection  system  which  operates  at  ultrasonic 
frequencies. 
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Perimeter  Alarm  System  \ 

An  alarm  systeqi  which  consists  of  the  protection  of  all  doors,  walls,  windows,  and 
other  entry  points  to  the  protected  area  by  means  of  contact  devices,  switches,  foil, 
etc. 

Permanent  Circuit  .  • 

An  alarm  cir'cuit  which  is  capable^of  trasnmitting  an  alarm  signal  whether  the  alarm 
control  is  in  access  mode  or  secure  mode.       t  » 

*  .1 
Photoelectric  Alarm  System  '  . 

An  alarm  system  which  employs    light  beams  and  photoelectric  sensors  to'^provide  a 
line  of  protection.  ,  » 

1 

Photoelectric  Detector  or  Sensor 

^        .   .  .  ^  -  ^ 

A  device  which  detects  a  visible  pr  invisible  beam  of  light  and  responds  to  it§ 
complete  or  nearly  complete  interruption.  ' 

Police  Connection 

The  direct  link  by  which  an  alarm  system  is  connected  to  an  annunciator  installed  in 
a-  police  station.    Examples  of  a  police  connection  are  an  alarm  line,  a  telephone 
dialer  and  switching  network,"  or  a  radio  communications  channel. 

Pressure  Alarm  Systerti 

An  alarm  system  whiG|i  protects  a  , vault  or  other  enclosed  space  by  maintaining  and 
.monitoring  a  predetermined  air  pressure  differential  between  the  inside  and  outside 
of  the  space.  •.  • 

Printing  Recoifffi 

An  electromechanical  device  used  at  a  monitoring  station  which  accepts  coded  si<gnals 
from  alarm  lines  and  converts  them  to  a  printed  record  of  the  signal  received. 

Proprietary  Alarm  System  ' 

An  alarm  system  which  is  similar  to  a  central  station  system  except  that  the  annunciator 
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is  located  in  a  constantly  manned  guard  room  maintained  by  the  owner  for  his  own 
Internal  security  operations.    The  guards  monitg/V'  the  system  and  respond  to  all 
alarm  signals  or  alert  local  law  enforcement  agencies  or  both.  . 

Protected  Area 

 ■  ■   ,         •  * 

The  area  monitoiffed  by  a  security  system  such  as  an  alarm  system,  guards,  or  enclosed 
by  suitable  barriers. 

P  rote ct ion.  Device  _  „.  


(1)    A  sensor  such  as  a  grid,  foil,  contact,  or  photoelectric  sensor  connected  .into 
an  intrusion  alarm  system.    (2)   A  barrier  which  inhibit?  intrusion  such  as  a  grille, 
lock,  fence  or  wall .  .  .  , 

Protective  Signaling   ^  '  * 

The  initiation,  transmission,  and  reception  of  signals  involved  in  the  detection  and 
prevention  of  property  loss  due  to  fire,  burglary,,  or  other  destructive  conditions. 
Also  the  electronic  supervision  of  persons  and  equipment  concerned  with  this  detection 
and  prevention. 

Radar' Alarm  System  .  •  , 

An  alarm  system  which" employs  radio  frequenoy  motion  detectdrs. 


I 


adio  Frequency  (RF)  Motion  Detector 


A  sensor  which  detects  the  motion  of  an  intruder  through  the  ^ise  of  radio  frequency 
generating  and  receiving  equipment.    The  device  operates  by  filling  a  space  with  a 
pattern  of  radio  waves;  the  modulation  of  these  waves  by  a  moving  object  is  detected 
and  initiates  an  alarm  signal.    These  devices  are  often  called  microwave  motion 
detectors.    They  are  also  sometimes  called  radar  units. 

Register  (Signal  Recorder) 

An  electromechanical  device  which  marks  a  paper  tape  in  response  to  signal  impulses 
received  from  transmitting  circuits.  A  register  may  be  driven  by  a  prewound  spring 
mechanism,  an  electric  motor,  or  a  combination  of  these. 

Rec^ister,  Inking 

A  register  which  marks  the  tape  with  ink.    ■  .  
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Register,  Pgnch 

A  register  wWch  marks  the  tape  by  cutting  holes  in  it. 

Register,  Slashing  *        .  ^. 

A  register  which  marks  the  tape  by  cutting  V-shaped  slashes  in  it. 

T^enfiote  Al  ar m  '  <  ' 

An  alarm  signal  which  is  transmitted  to  a  remote  monitorihg  station.    A  local  alarm 
may  also  be  activated.  .  . 

Remote  Station  Alarm  System    .  , 

A  central  station  alarm  system  or  a  police  station  unit.' 

Reset  * 

To  restore  a  device  to  its  original  (normal)  condition  after  an  alarm  or  trouble 
■  signal .  .  ^ 

Retard  Transmitter 

A  coded  transmitter  in  which  a  delay  period  is  introduced  between  the  time  of  activation 
and  the  time  of  signal  transmission. 

Secure  Mod^ 

The  method  of  operation  of  an  alarm  system  such  that  all  sensors  and  control  units  are 
ready  to  respond  to  an  intrusion. 


1^ 


Sensoy 


A  device  which  is  designed  to  produce  a  signal  or  alarm  in  response  to  an  event  or 
stimulus  within  its  detection  zone. 

Shunt  or  Shunt  Switch 


4t 


(1)   A  deliberate  shorting-oJt  of  a  portion  of  an  electric'circult.    (2)   A  key^ 
operated  switch  which  remdvesVsome  portion  of  the  protective  system  from  the  circuit, 
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allowing  entry  into  a  protected  area  without  initiating  an  alarm  signal.      type  of 
authorized  access  switch. 

Silent  Alarm 

A  remote  alarm  without  an  obvious  local  indication  that  an  alarm  has  been  transmitted. 
Silent  Alarm  System 

An  alarm  system  which  signals  a  remote  station  by  means  of  a  silent  alarm. 
Single  Circuit  System 

An  alarm  circuit  which  routes  only  one  side  of  the  circuit  through  each  sensor. 
Smoke  Detector 

A  device  which  detects  visible  or  invisible  products  of  combustion. 
Solid  State 

An  adiective  used  to  describe  a  device  such  as  a  semiconductor  transistor  or  diode; 
a  circuit  or  system  which  does  not  rely  on  vacuum  or  gas-filled  tubes  to  control  or 
modify  voltages  and  currents. 

Sonic  Motion  Detector 

A  motion  sensor  which,  uses  audible  sound  waves  to  detect  the  motion  of  an  intruder 
or  any  other  disturbance  of  a  sound  pattern  generated  within'  the  protected  area. 

Spoofing  '  •  • 

if 

The  defeat  of  an  alarm  system  by  "tricking"  or  "fooling"  its  detection  devices  such 
as  by  short  circuiting  part  or  all  erf  a  series  circuit,  cutting  wires  in  a  parallel 
circuit,  reducing  the  sensitivity  of  a  sensor,  or  entering  false  signals  into  the 
system. 

Spot  (Point)  Protection  .  : 

9  Protection  of  objects  such  as  safes,  art  objects,  or<inything  of  value  which  could 
be  damaged  or  removed  from  the  protected  premises. 
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Spring  Contact  ,  . 

A  device  employing  a  current-carrying  cantilever  spring  which  monitors  the  position  of 
a  door,  or  window. 

«  ^ 

Subscriber's  Equipment 

That  portion  of  at)  alarm  system  insta'^led  in  the  protected  premises. 

Subscriber's  Unit 

An  authorized  access  switch. 

Supervisoj:y  Alarm  System 

An  alarm  system  whicK  monitors  conditions  orpersons  or  both  and  signals  any  deviation 
from  an  established  norm  or  schedule.  .  . 

\  .  >> 

Supervisory  Circuit  ', 

An  electrical  circuit  or  rallio^path  which  sends  information  on  the  status  of  a  * 
sensor^or  guard  patrol  to  an  annunciator. 

Surveillance  •  ,  .  . 

(1)    Control  of  premises  for  security  purposes  throiigh  alarm  systems,  closed  circuit  . 
television  (yCCTV)  or  other  monitoring  methods.    (2)    Supervision  or  inspection  of 
industrial  processes  by  monitoring  those  conditions  which  cpuld  c'ausfe  damage  if  not  ■» 
corrected. 

Switch  , 

A  device  which  makes,  breaks  or  changes  the  direction  of /the  current  of  an  electrical 
circuit. 

Tamper  Device 

J 

(l)ij^Any  device,  usually  a  switch  which  is  used  to  detect  an  attempt  to  gain  atfcess  to 
thelilarm  circuitry,  such  as  by  removing  a  switch  cover.    (2)  'A  monitor  circuit  to 
detect  any  attempt  to  modify  the  alarm  circuitry,  such  as  cutting  a  wire. 
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Tamper  Switch 

* 

A  switch  which  is  installed  in  such  a  way  as  to  detect  attempts  to  remove  the 
enclosure  of  some  alarm  components  such  as  control  box  doors,  switch  covers,  junction 
box  covers,  or  bell  housings.    The  alarm  component  is  then  often  described  as  beinCj 
"tampered." 

Telephone  Dialer,  Automatic  *  .  .  - 

A  device  which,  when  activated,  automatically  dials  one  or  more  pre-programmed 
telephone  numbers  (e.g.,  police,  fire  department)  and  relays  a  recorded  voice  or 
coded  message  giving  the  locaition  and  nature  of  the  alarm. 

Telephone  Dialer,  Digital  ; 

An  aijitomatic  telephone  dialer  which  sends  its  message  as  a  digital  code. 

Terminal  Resistor 

J.  »■  . 

A  resistor  used  as  a  terminating  device. 

Terminating  Device  , 

A  device  which  is.  used  to  terminate  an  electrically  supervised  circuit. 

Timing  Table 

That  portion  of  the  central  station  equipment  at  whi,ch  means  are  provided  for  the 
checking  of  incoming  signals  from  McCulloh  circuits. 

Toggle  Switch 

A  simple  on/off  switch,  operated  by  a  lever.    Used  for  a  master  control  switch,  cut- 
off switch,  etc.,  in  a  protected  plaqe. 

Jim 

A  surreptitious  switch  used  to  detect  the  unauthorized  opening  of  a  protected 
device,  cabinet,  or  access  opening. 
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trickle  Charge 

A  continuous. direct  current,  usually  very  low,  which  is  applied  to  a  battery  to 
maintain  it  at  peak  charge  or  to  recharge  it  a.fter  it  has  be«n  partially  or  completely 
discharged. 

L'.L.  Certificated  • 

For  certain  types  of  products  which  have  met  U,L.  requirements,  for  which  it  is 
impractical  to  apply  the  U.L.  Listing  Mark  or  Classification  Marking  to  the  individual 
product,  a  certificate  is  provided  which  the  manufacturer  may  use  td  Identify  quantities 
of  material  for  specific  job  sites  or  to  identify  field  installed  systems. 

U.L.  Classified  '  -  . 

A  service  of  the  Underwriters'  Laboratories  to  evaluate  and  classify  products  with 
respect  to  specific  hazards,  limitations,  or  conditions  of  performance. 

j 

U.L.  Listed  i 

Signifies  that  production  samples  of  the  product  have  been  found  to  comply  with 
established  Underwriters'  Laboratories  requ.irements  and  that  the  manufacturer  is 
authorized  to  use  the  Laboratories'  Listing  Marks  on  the  listed  products  which  comply 
with  the  requirements;  contingent  upon  the  follow-up  services  as  a  check  of  compliance. 

Ultrasonic 

Pertaininq  to  a  sound  wave  having  a  frequency  above  that  of  audible  sound  (approximately 
20,000"Hz).    Ultrasonic  sound  waves  are  used  in  the  ultrasonic  motion  detection  system 
to  provide  surreptitious  space  protection. 

Ultrasonic  Frequency      '  • 

Sound  frequencies  which  ace  above  the  range  of  human  hearing,;  approximately  20,000  Hz 
and  higher^  •  " ' 

Ultrasonic  Motion  Detector  ,  , 

1. -      ■  ^ 

A  sensor  which  detects  the. motion  of  an  intruder  through  the  use  of  ultrasonic  ' 
frequency  generating  and  receiving  equipment. 
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Underdome  Bel  1 

A  bell  most  of  whose  mechanism  is  concealed  by  its  gong. 
Underwriter's  Laboratories,  Inc.  (U.L.) 

Independent  research  and  testing  laboratories  which  test  and  list  various  items  meeting 
good  practice  and  safety  standards.  •  i 

Vibrating  Bell 

A  bell  whose  mechanism  is  designed  to  strike  repeatedly  and  for  as  long  as  it  1s 

activated.  ' 

■      ,  f 

Vibration  Detection  System  . 

An  alarm  system  which  employs  one  or  more  contact  tnicrophones  or  contact  vityation 
sensors  which  are^astened  to  the  inner  surfaces  of  the  area  or  object  being  protected 
to  detect  excessive  levels  of  vibration. 

Vibration  Detector  or  Sensor  '  . 

A'sensor  which  responds  to  vibrations  of  the  surface  on  which  it  is  mounted.  There 
are  two  basic  types  of  vibration  sensors:    the  contact  v^ibration  sensor,  ^nd  the 
contact  microphone.    The  contact  vibration  sensor  has  a  normally  closed  switch  which 
wi  1 1  Snomentari ly  open  when  s^ubjected  to  a  vibration  with  large  amplitude.  The 
vibration  sensor  sensitivity  (i.e;,  the  vibration  amplitude  required  to  open  the 
vibration  sensor  switch)  is  adjustable  to  allow  for  the  jlifferent  levels  of  normal 
vibration,  to  which  the  sensor  should  not  respond,  at  different  locations. 
•»*■ 

Visual  Signal  Device 

* 

General  term  for  a  pilotlight,  annunciator  or  other  device  which  provides  a  visual 
"^indication  of  the  condition  being  supervised. 

Volumetric  Detector  or  Sensor 

A  sensor  with  a  detection  zone  which  extends  over  a  volume  such  as  an  entire  rbom, 

part  of  a  room,  or  a  passageway.    Ultrasonic  motion  sensors  and  sonic  motion  detectors  ' 

are  examples  of  volumetric  sensors. 

■     \  •  .        •  '  ■  . 
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Watchman's  Reporting  System  •  _ 

A  supervisory  alarm  system  arranged  for  the  transmission  of  a  patrolling  vvatchman's 
regulajfly  recurrent  report  signals  from  stations  along  his  patrol  route  to  a  central 
supervisory  agency. 

Zoned  C^cuit  .' 

A  circuit  which  provides  continual  protection  for  parts  or  zones  of  the  protected 
"area  while  normally  used  doors  and  windows  or  zones  may  be  released  for  access. 

Zones  •  . 

Smaller  subdivisions  into  which  large  areas -are  divided  to  permit  selective  access  to 
some  zones  while  maintaining  other  zones  secure  and  to  permit  pinpointing  the 
specific  location  from  which  an  alarm  signal  is  transmitted. 
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Complete  self  assessment  and  check  your  answers. 

Complete  post  assessment  and  have  instructor  check  your  answers. 

Use  trade  terms  in  conversation  to  make  them  part  of  your  working  vocabulary. 
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Assessment 


Define  the  following  terms  in  your   own  words: 

1.  Alarm  Device 

2.  ^Audio  Detection  System 

3.  Audio  Sensor 


4.    Central  Station 


5.    Contact  Device 


Foot  Rail 


7.    Xnterior  Perimeter  Protecti 


on 


8.    Mercury  Switch 


r^b 


9.    Photoelectric  Sensor 


10.    Underwriter  t\^aboratories 
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1.  A  device  that  is  designed  to  sense- trouble  and  produce  a  signal. 

•  2.  Detects  sound  or  vibrations  caused  by  forced  entry. 

3.  A  sensor  that  responds  to  sound-microphone.  • 

4.  A  control  center^>for  receiving  and  monitoring  signals  and  investigating  alarms 

5.  A  device  which  is  actuated  by  opening  or  closing  a^^et  of  electrical  contacts. 

6.  A  duress  alarm  at  cashiers*  windows  which  is  activated  by  stepping  on  It. 

7.  A  line  of  protection  around  protected  area  including  all  points.of  entry. 

8.  A  switch  operated  by  a  mercury  pool  which  moves  to    cover  the  contacts. 

9.  A  device  which  detects  visible  or  invisible  light  beams. 

10.-  Research  laboratories  that  test  products  that  m^et  good  practice  and  safety 
standards.  . 
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Post 

Assessment 


Describe  in  your  own  words  the  meaning  of  the  following  trade  terms 
1.    Beam  Divergence  • 


2.    Capacitance  Alarm  System 


3.    Closed  Circuit 


4.    Line  Sensor 


5.  Magnetic  Contact 

6.  McCul loh  Circuit 


7.    Monitoring  Station 


8.    Normally  Closed  Swi'tch 


9.    Passive  Ultrasonic  Alarm  System 


10.    Radio  Frequency  Motion  Detector 


0 
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Instructor 

Post  Assessment  Rnswers 


1.    The  angular  spread  of  a  photo-electrie  beam. 


2.    A  system  that . connects  capacitance  sensors  to  protected  items 


3.    Current  flows  through  circuit  when  not  in  alarm  condition.  * 


4.  Sensors  with  detection  zones  that  fall  in  lines  or  series  of  lines, 
is  photoelectric  beam.  /  , 

5.  A  switch  that  is  made  of  two  units--a  magnetic  switch  and  a  magnet, 
to  sliding  windows  or  doors. 


Example 
It  fastens 


6v   A  single  wire  loop  that  connects  coded  transmitters  to  the  central  station. 


.  / 


7.    A  station  that  observe  annunciator  panels  and  report  on  alantis. 


8.    A  switch  in  whi^ch  the  contacts  are  closed  when/no  outside  forces  are  acting 
upon  the4 switch.  ( 

p.    Vibration  or  audio  detection  system  thatjjperates  at  ultrasonic  frequencies. 


>10.    Microwave  detectors. 


I* 
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References 
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Security  Distributing  &  Marketing. 
CA  90230.  * 


^ast  Publications.    R.O.  Box  272,  Culver  City, 
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INVISIBLE  BEAM  DETECTORS 


Goal: 

The  apprentice  will  be  able  to  describe 
invisible  beams  and  their  applications. 


Performance  Indicators: 

1.    Describe  microwave  beam  patterns* 

2*    Describe  antenna  arrays  for  microwave 
detection, 

3\    Describe  application  of  microwave. 

A,    Describe  infrared  beams* 

5*    Describe  infrared  applications* 
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Study  Guide 


•  Read  the  goals  and  performance  indicalfbics  to  find  what  should  be  learned  from  package. 

•  ""Read  vocabulary  list  to  become  acquainted  with  new  terms  that  will  be  used  in  the 

package. 

•  Study  the  introduction  and  information  sheets  to  learn  technical  contentvOf  the 
package. 

•  Read  the  assignment  in  the  supplementary  reference. 

•  Complete  the  job  sheet. 

•  Complete'  the  self-assessment  and  check  answers  with  the  answer  sheet. 

•  Complete  the  post  assessment  and  ask  your  instructor  to  score  the  answers. 


I 
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Vocabularu 


•  Automatic  gain  control 


•  Infrared 


•  Microwave 


Overlapping 


Paralolic  dish  antenna  array 


Photoelectric  cell 

t 

•  Stackling 


Slotted  antenna  arrays 


•  Stripline  antenna  arrays 


•  Waveguide  horn  array 
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Beams  are  commonly  used. to  detect  motion  in  outdoor  areas.    These  beams  are  invisible  ' 
beams  of  electro-magnetic  energy.    An* intruder  is  detected  when  the  beam  is  disturbed. 

Two  types" of  beatn^  are  used  in  protecting  outdoor  areas.    One  operates  on  microwave 
frequencies  and  the  other  in  the  infrared  frequency.    Both  are  line-of-sight  devices 
that  require  both  transmitters  and  receivers  of  the  beams. 

This  package  will  describe  microwave  and  infrared  detection  systems  and  their  applications 
'  in  outdoor  security.    Other  Uses  of  infrared  in  space  and  volumetric  applications  are 
discussed  in  another  package.  .  » 


1*  » 


J 


INSTRUCTIONAL  LEARNING  SYSTEMS  , 

-  •  •  ' — '  


I 


information 


Microwave  and  infrared  both  operate  v/ith  invisible  beams.    The  microwave  detector  sends 
out  a  beam  of  Energy  to  a  receiver.    If  the  receiver  detects  any  reduction  or  change 
in  the  energy  pattern,  the  system  will  alarm.    Infrared  sends  out.  a  multiple  beam 
pattern  of  energy.    If  this  energy  is  disrupted  or  the  beam  modulation  changes,  an 
alarm  signal  is  generated.    Infrared  beams  are  more  narrow  than  microwave  beams.    For  ♦ 
that  reason,  infrared  is  more  suited  to  narrq^  fields  of  protection  such  as  along 
fences. 


Infrared  transmitters  and  receivers  can  be  stacked  together  to  give  any  height  needed 
for  protection.  Stacking  can  eliminate  intrusion  by  jumping  over  or  crawling  under  a 
beam. 


r 

R 

R 

r 

R 

Microwaver  detectors  send  energy  from  a  single  point.    The  beam  is  broad  enough  to 
give  good  vertical  coverage  but,  some  areas  beneath  the  transmitter  and  in  corners 
are  unprotected.    Added  protection  can  be  given  to  these  unprotected  areas  by  overlappingt.  g 
■the  transmitters  and  receivers.    A  top  view  of  an  overlap  woujd  look  like  this: 

i  ' 
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A  side  view  of  the  overlapping  positions  would  appear  as  follows: 


Note  that  each  transmitter  covers  the  area  underneath  the  one  in  front  ^  it. 

Ai  microwave  and  infrared  operate  on  a  line-of-sight  from  the  transmitter  to  the 
receiver.    Their  application  requires  level  ground  and  an  absence  of  trees  and  brush. 
The  beams  will  not  pass  through  hills  or  other  objects  that  are  between  the  transmitter 
and  receiver.    Dedp  snow,  and,  tall  grass  can  interfere  with  the  operation  of  micrpwave 
and  infrared.    When  installing  a  system,  some  thought  should  be  given  to  snow  problems 
and  plant  growth  in  the  protected  area.    The  system  muU  be  placed  so  that  a  mower  Or 
snow  removal  equipment  can  be  used  to  clean  the  protected  area. 

Microwave  Detectors 

Outdoor  microWJive  detectors  operate  on  a  frequency  band  that  was  allocated  by  the  FCC. 
The  microwave  detector  uses  several  types  of  antenna.    These  types  include  parabolic 
dish  arr#s. , waveguide  horns,  stripline  arrays  and  slotted  arrays.    The  antenna  shape 
controls  the  shape  of  the  beam  and  the  distance  t'hat  the  receiver  can  be  placed  from 
the  transmitter. 

Parabolic  Dish  k/ray 

This  type  of /antenna  has  a  microwave  feed  assembly  attached  to  a. large  reflector.  The 
microwave  energy  is  fed  to  the  reflector  which  reflects  it  into  a  beam  pattern.    Th^  . 
energy  is  sent  toward  the  receiver  dish  and  its  microwave  feed.    A  crystal  oscillator 
in  the  feed  converts  the  microwave  into  electrical  signals.  f 

I 

Waveguide  Horn 

waveguide  horn  is  mounted  to  a  waveguide  cavity  feed.    The  size  of  the  waveguide 
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horn  detennineS  the  Shape  of  the  beam  and  the  distance  between  transmitter  and  receiver. 

■  Stripline  Antenna  Array  / 

The  stipline  antenna  array  is  a  copper  conductor  etched  on  a  di&lectric  material.  The. 
element  is  mounted  on  a  reflector  and  covered  by  a  cylinder  shaped  dome.    This  type  of 
antenna  sends  out  a  pattern  that  is  more  narrow  in  the  horizontal  than  in  the  vertical 
direction.    This  type  of  antenna  can  be  used  closer  to  fences  than  the  other  types. 

<i Slotted  Antenna  Array 

This  antenna  has  a  slotted  waveguide  feed  mounted  on  a  parabolic  reflector.    The  .beam 
is  wider  than  it  is  high. 

'     »  ■  '■  - 

Microwave  energy, is  modulated  by  the  transmitter  and  demodulated  in  the  receiver. 
Signal  levels  are  adjusted  by  an  automatic  gain  control  (AGC)  circuit.    It  is  difficult 
to  establish  alarm  criteria  that  detects  intruders  without  detecting  dogs,  cats  and 
birds. 

Applications  of  Microwave 

Microwave  detectors  have  ranges  up  to  1500  feet.    The  range  depends  upon  the  size  of 
the  antenna  array.    The  type  of  antenna  array  determines  the  shape  of  the  beam.  Antenna 
arrays  are  selected  according  to  the  beam  shape  and  size  of  area  to  be  covered,  r 
detection  zone  should  not  exceed  300  feet.    Antennas  should  be  overlapped  to  give 
protection  of  blind  spots. 


Each 


Microwave  is.  best  suited  for  leVel  areas  that  are  free  of  trees  and  grass.  If 
crawling  intruders  are  to  be  detected,  the  ground  surface  must  be  level  and  free  of 
grass. 

Microwave  is  very  effective  in\the  detection'of  intruders  that  run. or  walk  through 
the  protected  area.    If  low  crawling  intruders  are  to  be  detected,  the  protection 
zone  must  be  kept  clean.  .  •  \ 

Infrared  Detection 

Infrared  detectors,  transmit  a  multiple-beam  pattern  of  ejiergyjo  When  one  beam  is 
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interrupted,  the  system  alarms.    The  infrared  beams  pass  through  a  photoelectric  cell 
in  the  receiver.    The  photoelectric  cell  converts  the  infrared  energy  into  an  electrical 
signal.  /  "  , 

Like  microwave,  the  infrjired  protection  area  mu^  be  free  of  trees,  grass  and  other 
obstacles.   Weather  conditions  such  as  fog  and  rain  will  reduce  the  range  of  detection. 

The  infrared  detectors  can  be  set  up  in  two  ways.    Transmitters  and  receivers  can  be 
stacked  on  alternate  sides  as  shown  below: 


R 

4.  

T 

R 

R, 

T 

The  units  can  also  be  stacked  on  opposite  sides  as  shown  in  diagram. 


r 

 ♦ 

R 

T 

R 

r 

R 

Applications  of  Infrared 

Infrared  detectors  have  operating  ranges  up  to  1000  feet.  This  maximum  range  is 
dependent  on  clear  weather.-  A  range  of  300  feet  is  more  realistic. 


The  infrared  detector  is  used  as  a  detector  for  perimeter  protection  of  industrial  and 
commercial  buildings.    They  are  efficient  detectors  for  intruders  that  run  or  walk 
through  the  beams. 

Alignment  of  the  transmitter  and  receiver  units  is  critical  for  good  detection. 

N 

The  space  and  volumetric  applications  of  photoelectric  beams  is  discussed  ii^another 
fkage.    Infrared  is  used  as  a  light  beam  source  in  photoelectric  detectors. 
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Assignment 


•  Read  Chapter  6,  pages  75-92  in  Intrusion  Detection  Systems;    Principles  of  Operation 
and  Appi lemons.    Barnard,  Robert  L.    Butteifworth  Publishers,  Boston,  1.981.  ^ 

•   -•  •      .     ■     -  •         '  '     •  / 

•  Complete  the  job  sheet. 

.  ■  ' 

•  Complete  self  assessment.  •  /, 

•  Completje  post  assessment. 


/ 
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Job  Sheet 


.EXAMINE  MICROWAVE  AND  INFRARED  SYSTEMS 

•  Visit  the  supply  room  at  your  work  site  or  other  security  alarm  businesses. 

•  Examine  microwave  antenna  systems  and  read  the  manufacturers  specifications  for  each 
system. 

-  What  is  the  beam  pattern?, 

-  What  is  recommended  spacing  between  transmitter  and  receiver? 

-  How  does  each  array  function? 

4fcxamine  infrared  systems  for  outdoor  detection  and  ree^d  manufacturers  specifications. 

-  Which  stacktng  method  is  recommended? 

,  -    How  are  beams  aligned? 

-  What  are  the  recommer\ded  ranges? 

-  What  are  special  precautions? 

•  Study  a  supply  catalog  to  find  types  of  detlctors  that  kre  not  available  at  the 
site.    Read  the  recommendations  given  in  the  catalog  for  each  type  of  detector. 
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"detection  systems  are  more  suitable  for  protection,  of  na 


i.e.  along  fences. 
Show  how  transmitters  and  receivers  can\|)e  "stacked".    Use  sketches. 


rrow  a 


\ 


Overlapping  of  protection  areas  is  needed  with 


systems. 


List-  three  types  of  antenna  arrays  for  micr'owave  detectors. 


ignal  leve'ls  in  microwave  detectors  are  adjusted  by  an  automatic 
control. 

feet. 


Microwave  detection  zones  should  not  exceed  

Infrared  transmits  a   %  beam  pattern. 

Infrared  protection  zones  should  not  exceed 


feet. 


Why  is  level  ground  needed  for  m"icrowave  and  infrared  detectors? 


What  are  some  common  obstacles  to  good  infrared  detection? 
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•  Self  Assessment 

 _d — 

Rnswers 

1.  Infrared 
2. 


4  

-r 

 ^ 

R 

R 

r 

_  _  _  ^ 

R 

T 

R 

T 

R 

T 

 1 

K 

Microwave 

4.  Parabolic  dish,  wavehorn  guide,  stripline,  slotted  arrays, 

5.  Gain 

6.  300  feet 

« 

7.  Multiple 

8.  300  feet 

9.  They  are  both  1 ine-of-sight  devices. 
10.    Trees,  grass,  fog,  rain.  ^ 
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Post 

AssGssment 


1.    Show  (by  sketching)  how  microwave  detectors  can'be  "overlapped' 


/    2.    Show  (by  sketching)  how  infrared  detectors  can  be  "stacked" 


3.    List  four  types  of  antenna  arrays  for  microwave  detectors, 


4.    Why  is  level  ground  important  in  setting  up  microwave  systems? 


5.    What  is  the  function  of  the  automatic  gain  control? 


6.    Microwave  detection  ranges  should  not  exceed 


feet, 


7.  ^Why  are  trees  and  brush  a  problem  for  infrared  detectors? 

8.  How        infrared  beams  converted  into  electrical  signals? 


9.    What  determines  the  range  of  a  microwave  System? 


ITTT  What  determines  the  beam  pattern  of  a  microwave  system? 
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Instructor 

f^ost  Asscfissment 
Answers 


1. 


2. 


■  T 

t 

R 

T 

) 


!  3. 

4. 

5. 
6. 
7. 
8. 


Parabolic  di§h,  waveguide  horn,  stripline,  slotted. 

Microwave  is  a  line  of  sight  device.  Crawling  intruder  detection  is  dependent  on 
the  contour  of  land. 

lo  modulate  the  microwave  energy. 

300  feet. 

Infrared  is  ^  line  of  »ight  device.    Obstacles  break  this. line  of  sight. 
Crystal  oscillator 
Antenna  shape 
Antenna  shape 
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Barnard,  Robert  L.    Intrusion  Detection  Systems: 
Application?!    Butterworth  Publishers, 


Principles  of  Operjftion  and 


Boston,  1981. 
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FENCE  DISTURBANCE  SENSORS 


Goal: 

The  apprentice  will  be  able  to 
describe  fence  disturbance  sensors 
and  their  applications. 


1 


I 


Perforitiance  Indicators: 

Describe  major  types  of  sensors. 

2.    Describe  how  various  sensors  operate* 

3*    Describe  applications  of  each  type  of 
sensor. 
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Study  Guide 


•  Read  goal  and  performance  indicators  to  find  what  you  are  expected  to  learn  from 
package.  Hi 

•  Read  the  vocabulary  list  to  find  new  terms  that  will  be  introduced  in  package. 
%  Study  introduction  and  information  sheets. 

•  Complete  job  sheet. 

•  Complete  self  assessment  and 'check  answers  with  answer  sheet. 

•  Complete,  post  assessment  and  ask  instructor  to  score  answer. 
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Vocabulary 


> 

4 


Band  pass  filter 
Electret  transducer  cable 
Electromechanical  transducers 
Geophone  transducer 
Mechanical  inertia  switch 
Mercury  switch 
Pjezoelectric  transducer 
Piezoelectric  crystal 
Seismic  mass  ; 
Shielded  cabl^  ^ 
Taut  wire  switch 
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Fences- usually  mark  the  outer  perimeter's  of  property  and  the  first  line  of  defense 
against  intrusion.    Intruders  tend  to  cut,  climb  over  or  crawl  under  fences.  Fence 
disturbance  sensors  detect  intruders  when  stress  is  applied  to  the  wire. 

Transducers  convert  the  energy  of  vibrations  into  electrical  impulses.  The 
vibrations  caused  by  intruders  are  converted  'into  electrical  energy  and  passed 
to  the  signal  processor.    If  the  electrical  signal  meets  the  alarm  criteria,  an 
alarm  occurs. 

Fence  detectors' do  not  work  when  intruders  tunnel  underneath  or  bridge  over  a  fence.  • 
If  those  types  of  f^nce  intrusion 'are  expected,  other- detection  fystems  should  be 
considered.  .  * 

■t  ■■  ,  '  ;  ■ 
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Fence  security  sensors  detect  intruders  as  they  climb,  cut  or  crawl  through  fences. 
There  are  many  types  of  sensors  used  to  protect  fence.    The  most  cpmmon  sensors  are: 

1.  Piezoelectric  transducers 

2.  Electromechanical  transducers 

3.  Geophone  transducers 

4.  Electret  transducer  cables 

5.  Taut  wire^ switches  •  . 

Each  of  the  sensors  respond  to  intrusion  in  different  ways:  » 

Piezoelectric  --  Responds  to  amplitude,  frequency  and  duration  of  electrical 

signal . 

Geophone  Responds  to  ampl itude,  frequency  and  duration  of  electrical 

signal .  » 

Electromechanical  transducers  --  Responds  after  several  pulses  hfive  been 

recorded  on  the  pulse  accummulatidn  circuit. 
.Electret  transducer  cables      Responds  to^  mechanical  stresses  with  electrical 

signals  in  the  cable. 
•  •  .    Taut  wire  switches  --  Responds  by  closing  switch  when  an  intrjjder  pulls  on 

the  wire.  . 

PIEZOELECTRIC  TRANSDUCERS  '  .  •  . 

A  piezoelectric  crystal  responds  to  vibrations  of  the  fence  breaker  and  produces 
an  electrical  signal.    The  crystal  is  made  of  cjj^artz.    When  the  quartz  crystal  is 


exposed  to  stress,  it  produces  an  analog  signal" 


A  band  pass  filter  is  uled  to  screen  out  vibration  frequencies  that  do  not  fit  the 
desired  levels  of  dete(|tion.    The  band  pass  filter  prevents  many  false  alarms  by 


filtering  out  low  frequency  vibrationi  such  as  those  caused  by  normal -wind. 
Winds  of  more  than  25  miles  per  hourpill  make  high  frequency  vibrations  that  will 
cause  false  ^larms.    High  winds  fall  into  the  band  pass  frequency  •r'ange. 


Transducers  can  be  mounted  on  the  wir'e  or  to  fence  posts,    the  normal  spac^'ng  of 
transducers  is  about  one  for  each  twenty  feet  of  fence.    The  manu^cturers 
recommendations  should  be  follov/ed.    If  too  many  tranducers  are  usedi  the  signal 
processor  wrill  be  confused  "by  background  noise.    When  spaced  too  far  apgrt,  the 
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sensors  may  not  pick  up  the  vibrations  of  the  intruder, 
the  signal-to  noise  ratio  at  the  transducer. 


Closer  spacings  improves 


Piezoelectric  transducers  are  wired  with  shielded  cable.    Outside  electrical  inter- 
ference on  the  signal  is  reduced  by  the  use  of  shielded  cable.    The  transducers 
are  wired  in  parallel  to.  the  signal  processor. 

GEOPHONE  TRANSDUCERS 

A  geophone  transducer  converts  mechanical  vibrations  into  electrical  signals.  It 
consists  of  a  seismic  mass,  coll  of  fine  wire  and  a  permanent  magnet.    The  magnet 
is  attached  to  the  geophone  housing.    The  seismic  mass  is  suspended  in  spring 
balance  ajround  the  magnet.    When  the  fence  fs  cut  or  climbed  by  the  intruder, 
the  magnet  and  housing  are  displaced  by  the  vibrations.    As  the  magnet  moves  through 
the  coil  of  wire  an  electrical  signal  is  produced  at  the  coil;    The  signals  are  ' 
amplified  and  sent  to  the  signa^l.  processors.    Band  pass  filters  are  used  to  improve 
the  signal  and  reduce  false  alarms.  ■ 

Geophone  transducers  are  attached  every  20  feet  around  the  fence.  These  transduc'e.rs 
are  m9unted  into  the  center  of  the  wire  fabric  rather  than  on  fence  posts. 


There  are  two  types 


ELECTROMECHANICAL  TRANSDUCERS.  ... 

Electromechanical  transducers  are  available  as  NC  or  NO  switches, 
of  electromechanical  switches: 

1.  Mechanical  inertia  switch 

2.  Mercury  switch 

A  mechanical  inertia  switch  uses  a  seismic  mass  to  open  and  close  its  contacts, 
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In  a  normally  closect  circuit,  the  seismic  mass  rests  upon  the  two  contacts.  When* 
vibrated,  it  will  bounce  vertically  to  open  the  switch.    A  number  of  these  open 
circuit  pulses  will  signal  an  alarm  condition. 

Mercury  switches  consist  of  two  electrical  contacts  in  a  small  -glass  vial  of 
mercury.    The  mercury  conducts  between  th^  two  contacts.    During  a  vibration,  the 
mercury  is  thrown  free  of  the  contacts  for  a  moment.    During  this  short  period  of 
time,  the  circuit  is  open.    The  bfeak  in  the  closed  circuit  is  signaled  to  the 
processor.    After  a  series  of  open  circuit  impulses,  the  system  will  alarm. 

Electromechanical  sensors  are  wired  to  fence  posts  every  15-20  feet.  Protection 
zones  should  not  exceed  a  length  of  over  300  feet.    Usually  the  sensor  cable  is 
routed  along  the  fence  line.    It  Is  recommended  that  sensor  cables  be  placed  in 
conduit  and  that  the  sensors  be  placed  in  an'enclosed  box. 

ELECTRET  CABLE  TRANSDUCERS 

The  el  ectret  cable  trans/^ucer  is  a  special  type  of  coaxial  TabTF.    T1iel:eh'ter  carries" 
an  electrostatic  charged  dielectric  material.    Under  stress,  the  cable  produces 
electrical  signals.    These  signals  are /transmitted  down  the  cable  io  a  signal 
processor.    A  band  pass  filter  Ts  used  to  screen  out  unwanted  signals.    The  s.ignal-to- 
noise  ratio  is  greatly  imprdved  by  the  use  of  the  band  pass \fi Iter,   filtering  reduces 
the  number  of  false) alarms  in  the  system. 

I  «*•  V 

The  electret  cable  is  microphonic  in  nature.  It  is  possible  for  central  station 
operators  to  listen  to  sounds  that  are  tiransmitted  throggh  electrel^^cable.  This 
feature  may  help  the  monitor  to  identify  the -cause  of  some  sounds. 

*      «        i  "  ■ 

A  zone  of  protection  should  be  less  than  300  feet  fn  length.    Electret  cable  is 
suspended  from  the  fence  wire  with  pla^ic  ties.    The  signal  processor  is  enclosed 
in  a  watertight  box  with  electromagnetic  shielding.    Rechargeable  batteriei  are 
recommended  as  a  backup  for  the  signal  processor. 

TAUT  WIRE  SWITCHES  i  •  . 

The  taut  wire  switch  is  used  as  a  detector  on  barb  wire  fences.    It  is  wired  in  a 
normally  open  switch  circuit.    The  switches  are  wired  to  individual  strands  of 
barb  wire.    When  an  intruder  pulls  on  a  wire,  it  closes  the  contacts  of  the  switch,' 
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Taut  wire  switches  are  designed  to, alarm  at  the  first  pull  on  the  wire.  These 
switches  should  never  be  used  with  pulse  count  devices.  . 

r 

The  switches  must  be  installed  for  each  strand  of  fence.  Otherwise,  the  intruder 
might  cut  one  wire  and  crawl  through'  the  fence  without  being  detected. 
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AssignmGnt 


•  Read  Chapter  5,  pages  65-76  in  Intrusion  Detection  Systems:    Principles  of  Operation 
and  Application.    Barnard,  Robert  L.    Butterworth  Publishers.    Boston.  1981. 

•  Complete  job  sheet. 

•  Complete  self  assessment  and  check  answers. 

•  Complete  post  assessment  and  have  instructor  check  answers.. 


\ 
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Job  Sheet 


SET  UP  ^  FENCE  DISTURBANCE  DETECTION  SYSTEM 

•  Materials  Needed 

-  Transducers 

-  .Shielded  cable 

-  ^Signal  processor 

•  Probedures 


Wire  in  a  fence  disturbance  system  for  one  protection  zone  of  300  feet  or  less 
Follow  manufacturer's  specifications  for  adjusting  the  alarm  signal. 
1»est  system  to  see  if  it  works. 


Resources 


Instructor  , 

Manufacturer's  specifications 
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Self 

Assessment 


1.    List  .five  major  kinds  of  fence  distrubance  sensors. 


2.,   A,  piezoelectric  crystal  is  made  of 


3.    What  type  of  filter  is'used.to  screen  out  some  frequencies  of  signals? 

\ 


4.    Piezoelectric  transducers  should  be  spaced  every 


feet  along  a  fence. 


'5.    Why. is  shielded  cable  used  for  wiring  piezoelectric  transducers? 


6.    A  geophone  is  made  of  a  coil  of  wire,  permanent  magnet  and  a 


7.    List  two  types  of  switches  used  in  electromechanical  transducers. 


8. 


Prgtection  zone^  for  electromechanical  ^Kansducers  should  not  be  more  than 

feet  of  fence.  • 


9. 
10. 


The  electret  transducer  is  made  of  a 


Taut  wire  switches  are  used  with 


cable. 


wire, 


I 
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1. 

2. 

3\ 

4. 
.5. 


Piezoelectric  tir^ansducersi  electromechanical  transducers;,  geophone- trajpsducers 
e J ectret  transducer  cable  and  taut  wire' switches.  ,  7 


Quartz 
Band  pass 


i 


20  feet 

^ 

Cut  outside  jnterferenazf! 


6.  •  Seismic  mass 


7.    Mechanical  inertia  and  mercury  switches. 


8. 
9. 

10. 


300  feet 
Coaxial 
Barb  . 


1^ 
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Post 

Assessment 


1.  A 


converts  one  form  of  energy  into  another  form. 
2.    A  transducer  that  operates  orl  a  qu^'^z  crystal  is  called  a      *^  ^ 


3.    A  transducer  that  is  a  specially  treated "coaxial  cable  is  called  an 
■    •    transducer.  , 


4.    Mercury  switches  operate  on  a  normally 


circuit, 


5.  The  mechanical  inertia  switch  operates  when  the  ' 

opens  or  closes  the  contacts. 

I 

6.  A  transducer  that  is  made  of  a  coil  of  wire,  permanent  magnet  and  a  seismic 

"lass  is  a   transducer.  . 

 ^  ^ 

7.  What  type  of  filter  is.  used  qn  electret  cables  to  screen  signa/ls. 
8^.*  What  is  the  purpose  of  filtering? 

9.    What  'is  the  application  of  taut  wire  switched? 


10.    What  is  the  max.imum  length  of  fence  to  be  included  in  one  protection  zone? 
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instructor 

Post  Assessment  Rnswers 


1.  Transducer 

2.  Piezoelectric  ' 

V  '■■  ■ 

3.  Electret 

4.  Closed 
KUb.  Seismic  mass 

6.  Geophone 

7.  Band  pass  . 

8.  Reduce  false  alarms 

9.  On  barbed  wire  fenced 
10.  300  feet 
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Supplementarij 
References 


Bat^nard,  Robert  L.    I ntrAisioa;.Detfect ion  Systems:    Principles- of  Operation  and 
Application,  .^utterworth  Rubl isners,,  Boston,  1981.  '  , 
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ELECTRIC-FIELD  SENSORS 


Goal: 


The  apprentice  will  be  able  to  deacribe 
electric-fifeld  sensors  and  their'/ 
applications  in  outdoor  security  systems • 


/ 


Performance  Indicators: 

1.    Describe  an  electrostatic  field.  . 

2^    Describe  how  field  sensors  operate < 

3,    Describe  common  applications  of 
electric  field  senSors* 


INSTRUCflONAL  LEARNING  SYSTEMS 


Study  Guide 


Read  the  goal  and  performance  Indicators  to  fi«d  what  is  to  be  learned  from  package. 
Read  vocabulary  list  to  identify  the  new  tern>s  that  will  be  introduced  in  package. 
Study  the  introduction  Snd  information  sheets. 
Read  as&ignment  in  supplementary  reference. 
Complete  the  job  sheet. 

Complete  self  assessment  and  check  your  answers  with  the  answer  sheet.  "  - 

Complete  post  assessment' and  have  instructor  score  answers. 
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YocabMlcxfy 


•  CapacitancGj detectors 

•  Crystal  controlled  generator 

•  ElBtftric  fiefld  sensor 

•  ETec'trostatici^  field 

•  Field  wire 

/ 

\ 

•  .         I  . 

•  Magneti^  field 

•  Sense  wire 


V:- 
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_  ,          .l'  -■  -   —  4  ■  •  ' — "  '  '  ' '  y — ^  *^ 

Introduction  * 

sbjJie  types  of  sensors  require  a  force  field  in  which  to  operate,    Xhe  intruder  creates 
an  Imbalance  or  break  in  the  field  and  the  system- alarms. 

Two  types  of  fields  are  commonly  used  in  detectors. 

1  )/•  Electrostatic  field  is  used  in  electric  field  sensors  and  capacitance  detectors 


2)    Magnetic  field  is  used  fn  sti^4''n-'"agnetic  sensors. 


7 


The.  appl  i cations  of  electrostatic  fieltlis  and  capacitance  are  discussed  jn  a  package  on 
capacitance  detectors,  '  ,  • 


This  package  will  consider  electric-field  sensors  and  their  applications  in  putdoor 

•curity,  ;  '  < 
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Information 


10 


Eleetric-field  sensors  generate  a  electrostatic  field  betv/een  two  or  more  conductors.  • 
When  the  electrostatic  field  is  established,  a  regular  signal  is  bein^  transmitted  to 
the  signal  professor.    If  an  intruder  walks  near  the  sensor,  the  elecltrostatic  field 
is  changed.    Changes  in  the  electrostatic  field  will  change  the  signal  pattern  and  the 
system  will  alarm,  *  ■  . 


The  electrostatic  field  is  made  by  passing  AC  current  through  a  "fielld"* wif-e  by  a 


crystal  controlled  generator.  ,  A  "sense"  wire  picks  up  the  signals  from! the  electro- 
static field.  .  '  1    \   •  ' 


'-   fie  iJ  .  •  ! 


■  ^   .  ▼ 

Three' wire  arrays  are  bften  used  for  electric-field  sensors.  The  three  wire  array 
v/ould  be  used  to  extend  protection  at  the  top  and  bottom  of  the  fence. 


"J; 
-f- 
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In  the  three  wire 'system,  the  electrostatic  field  extends  upward  and  downward  to  the- 
sense  wires.  .      ;  . 

APPLICATI.QN$  .  •       "  ' 

Electric-fiefd  sensors  can  be  used  tn  zones  up  tp  1500  fee.t  in  len^\h.    Most  sensors 
are"  mounted  on  existing  fence  posts.    In  large  systems  that  use  many  sensors,  electrical 
interference  between  sensory  may  be  a  problem.    The  electrical  interference  can  be 
controlled  by  using  different* frequency  rates  for  the  sensors.  I 

The  area  underneath  the  electric-field  sensor  must  be  free  of  weeqs  and  grass.  If 
plants  touch  the  sense  wire,  the  system  is-  likely  to  false  alarm./  The  sensor  must  be 
adjusted  to  detect  a  walking  person  within  two  feet  of  the  senson.    If  the  detection 
^vel  is  lower  than  that,  it  may  not  detect  a  crawling  intruder./  If  a  higher  level 
^Jtection  is  used,  the  system  may^have  problems  with  false  alarmisv-^^^^ 

Electric^field  sen"Sors  are  used  in  perimeter  protection  of  industrial  and  commercial 
facilities. 

*  .      ■  • 

A  bandpass  filter  should  be  used  to  screen' out  high  frequency  signals  such  as  wind 
vibratitDns  and  low  frequency  sounds  such  as  flying  objects. 
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IP 

\ 


Assignment 


Complete  job' sheet. 

Read  Chapter  7,  pages  93-97  in  Intrusion  Detection  Systems: 
Operati.ons  and  App1  i cations. 

Complete  self  assessment.  .  f 

Complete  post  assessment.' 


Principles  of 


1 
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Job  Sheet 


EXAMINE  ELECTRIC-FIELD  SENSOR  DEVICES  .  .  ^    '  - 

•  Ask  journeyman  installer  to  show  you  the  generator,  wire  and  signalprocessor  for 
an  electric-field  system.  "        '  . 

•  Read  the  specifications  for  each  of  Xke  system  components,  ^ 

•  FInd'the  components  in  a  supply  Qjatalog.  .  .      "  . 

-  Do  you  find  special  adaptations  of  tha  electi^ic-f ield  sensor? 

-  Are  the  specifications  of  a  standard  s\ze  and.  configuration? 

-  What  are  the  recommended  applications?  ° 
Does  the  supply  catalog  give  limitations  of  equipment? 


\ 
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Self 

AssGssment 


wm 


1.    Where    are  electric-field  sensors  commonly  used? 


2.    AC  current  is  passed  through  the 


wire  of  a  field  sense  detector. 


1  3.  Th^ 


4.    A  crystal  controlled 
sensor. 


wire  picks  up  signals^from  the  electrostatic  field. 

  is  used  to  provide  AC  current  to  the 


5.    The  electric-field  sensor  alarms  wher^he  balance  of  the 
is  disturbed. 


field 
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*  Self  Rssessment 

• 

• 

Answers 

J                                                         ■  * 

1.  Along  perimeters  and  fence  line^ 

2.  Field  "  '  " 


3.  Sense 


4.'  Generator 


Electrostatic 


\ 


t 


erJc 


my 


INSTRUCTIONAL  LEARNING  SYSTEMS 


•Post 

Assessment 


1.   label  the  sense  wVe  and  field  wire  of  an  electric-field  ^sensor. 


■ .  ■ . '  ■       •  ■  ■  >  ^ 

2.     How  far  apart  should  the  two  wires  in  Problem  1  be  spaced? 


What  genertites-  th§  electrostatic  field?' 


4.    How  is  electrical  interference  between  sensors  contrplled? 


5.    Why  is  a  bandpass  filter  used  in  ■94«j6iric- field., detection  systems? 
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Instructor 

Post  Rssessment  flnswers 


•V 


1. 


t 

1   r       J  • 

!                     ♦  ■ 

V 

1 

2.    3i'  feet  .  . 

^  Crystal  controlled  generator 

A 

•  .  *•  ■ 

4.  By  using  dif'fferent  frequency  level s'^on  competing  sensors 

5.  To  eliminate  highland  I'ow  frequency  sounds,  that  might  cause  false  al^/^ms 
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Supplementary 
References 


/ 


Barnard,  Robert  U  .  Intrusion  Detection  Systems:    Principles  of  Oljeration  and  Applications, 
Butteryvorth  Publishers.    Boston.    198.1  .•  , 
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SEISMIC  SENSORS 


Goal: 

The  apprentice  will  be  a4)le  to  describe 
seismic  sensors  and  their  applications  * 


ERIC~ 


Perforrrrance  Indicators: 

1.  Describ^b  applications  of  piezoelectric 
•  sensors* 

2,  '  Describe  applications  of  geophone 

sensors •  ♦ 

3..    Describe  applications  of  strain 
magnetic  sensors.  • 
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Study'  Guide 


ft  / 

•  Read  the  goal 'and  performance  indicators  to  firrd  out- what  is.  to  be  learned  frim 
package.  '  • 

*       •.  '  . 

•  Read  the  vocabulary  list  to  find  the  new  yrt)rds  that*  wiJHTneed  to  be  learned. 

■>  .  ^  ' 

•  Study,  the  introduction  and  information  sheets.  • 

•  Read  the  assig-nment  in  the  supplementary  reference.      ,     '  . 

•  Complete  the  job  sheet  jf  possible.      -  ^  ^ 

•  Complete  self-assessment  and  check  answers  with  the  answer  sheet.  *, 


•   Complete  post  assessment  and        the  instructor  to  check  your  answer. 


J 
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•  Bandpass  filter  ' 

•  Buried  1 ine  sensor 

•  Discriminator  sensor 

•  Dual  channel  signal  processor 
Geophone  transducers 

'  •  Passive  transducer  cable  ^ 

•  piezoelectric  transducer 
Strain/magne-tic  line  seniors 


J 
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The  principle  of  seismic  energy  has  many  applications  such  as  earthquake^  warning  stations. 
The  Plains  Indians  used  seismic  energy  to  detect  approaching  buf=falo  herds.    They  placed 
their  ear  to  the  ground  and  sensed  the  vibrations  caused  by  the  hooves  of  the' buffalo. 

-  )■  .  *^  ■ 

Electronix:  lietectors  are  based  on 'the  ability  of  transducers  to  convert  the  se^ismic 
energy  into  electrical  siginals.   -^The -d^ev^ices  used  for  detecting  sei-smic  energy  are 
far  more  sensitive  than  the  ear  of  a  Plains  Indian.    SkilledM'ntrud6rs  walk  moire  softly 
than  a  herd  of  buffalo  and  create  less  seismic  energy.    Seismic  detectors  can  be  an 
elec.VoniG  ear  that  senses  the' approach  of  a  burglar. 


/ 


^1. 


/ 
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Seismic  detectors  respond  to  footsteps  and  other  disturbances  that  create  a  vibration. 
,  Vibration  detectors  for  fence,  protectton  were  discussed  in  a  previous  package.  Another 
package  dealt  with  vibration  detectbrs  in  relation  to  structural  and  glass  protection. 
This  package  will  consider  seismic  devices  for  outdoor  and  vehicular  security. 

\ 

For-protection  of  a?i  outside  area>  seiAmit  devices  are  usually  used  as  buried  line 
sensors.    The  sensors  are  buried  underneath  the  area  to  be  protected.    When  an  intruder 
crosses  the  protected  area,  a  seismic  energy  is  picked  up  by  the  transducer.    The  ^ 
transducer  converts  the  seismic  energy  into  anelectrical  signal.    The  signal  processor 
act*  on  the  electrical  signal  and  triggers  the  alarm.  ,  ^ 

There  are  some  basic  types,  of  seismic  sensors:  ,  .  ■ 

^1.   \Piezoe.lectric  transducers  th^t  are  used  tQ  detect  short  range  seismic  waves. 

2.    Geophone  tfgTTisducers  that  are  used  to  detect  longer  range  seismic  waves. 

^3,    ^train-magnetic  line  sensors  that  detect  both  seismic  waves  and  ferrous 
metals  earned,  by  the  intruder.  '    -  . 

The  geophone  and^piezoelectric  devices' used  as  buried  line  sensons  are  very  much  like 
those 'usemin  fence  proiGction.    The  major  diff^ence  is  found  in  the  frequency  response 
for  the  two  applications.    Those*  differences  are  adjustejd  in  the  signal  processor. 

Piezoelectric  Spnsors  .  • 

Piezoelectric  sensors  are  made  from  quartz  crystals.    When  pressure  is  applied  on  the 
crystal,  it  will  produce  an  electrical  si^gnal.    A  footstep  on  the  protected  ^irea  will 
•initiate  a  s^nal .    The  sehsorJines  are  burie^^  to'a  depth  of  U  feet.    The  sensojj  line 
should  be  plafed  in  the*middle.of  an  8  inch  layer  of  sand. 
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Transducers  should  be  spaced  every  18  inches  along  the  sensor  line,    Some  ^sensor  lii^s 
will  handle  up-  to'JOO  transducers.    Two  of  these  sensor  limes  can  be  served  by  one-  , 
signal-  processor.  '  This  means  that  one  processor  can  handle  200  transducers  that  protect  , 
'300  feet  of  perimeter.    It  is  important  that  the  sand  be  compacted  about  the  tr»nsduceV 
*and  the  trench  should  be -backfi  1 1  ed  with  soil.    Thd  signal  processor  should  be  placed 
in  an  wateVproof  enclosure  and  buried  wi.th  other  park's  of  tjie  system.  ^ 

Geophone  Transducers  v     ■  >  ...  ^  . 

•   ^  .       •■  •  , 

A  geophone  transducer  consists  of  a  coil  of  wire,  permanent- magnet  and  a  seismic  mass. 
The  coil  of  wire  fits  over -the  magnet  which  is  attached  to  the  .^eophonfe  housing.  "When^ 
.vibrated,  the  seismic,  mass  acts  upon  the  magnet  and  the  geophone  housing.  Jhe  magnet  is 
pushed  b^ck  throlJ^/ithe  coi.l.of  wire  and  produces  an  electrical  signal.    The  signal  is 
read  and  acted  upon  by  tlTe'signa\  processor.'     .   .  ■    '  • 

«criminator  sensors  are  used  to' reduce  false  alarms  from  other  sources  ^f  seismic 
rgy.    The  commonly  used  discriminator  ^sensors  are  geqphones.  'The  geophones  are 
ced  outside' the^  protected  area  to  pick  up.  noises  that  may  come  from  the  street. 
The  vibration  of "trucks  ^hd  trains  are  picked  up'on  the  discrimination  sensors  before 
it.  reaches  the  area  with  the  buried-line  sensore.    These  vibrations  are  sorted  out_by 
the  s^ignal  processor  so  that  they"  wi  1 1  noKcause  a^  false  alarm.    ^     '  . 

>  '     ,  '  r 

Dual  channel  signat  processors  use  two  chattels  for  processing  signals.    After  processus, 
the  output  of  the  two  channels  are  combined.    If  the  signal svsatisfy.  both  channels,  the 
system  will  ala-nm.*  The  dual  channel  processor  reduces  false  ala'nnihg  from  outside  * 
vibrations.  .      j  „  "  •  '  V 

Another  system -fQr  controlling  falge  alarms  is  the  bandpass  f jlter.    The  background 
seismic  Energy  of  the  protected  arSa  is  measured  and  compared  with  that  of  a  pe);s©n 
crossing  the  protected  area.    The  bandpass  of  the  filter  is  s'elected  to  detect  intrusion 
ithout  alarmi,ng  %6  the  seismiq  energy  of  the  outside.  . 

Audio  features  are  sometimes  used  with  geophone  sensors..  Trained  central  station  operator 
can  listen  to  the  seismic  signals  and  de4;ermi^ne  if  the  alarm  is  false.  •  ^ 

Most  geophone  systems  place  20-50  geophones.on  each;  sensor  Ifne.    The  geophoneS  arfe 
placed  6-10  feet  apart  and  eacJi  line  will  protect -200-300  feet  of  perimeter.    The      ,  - 
geophongs  should 'bp  placed  in  a  layer  ofvsand.    Th(|  trench  must»be  bacj<filled  with 
tamped  3oil.    The  geophones  must  be  packed  tightly  against  the. soil  in  order  to  senst- 
vi  brations .     -  '        '  .  / 
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Information 


V 


.  Ge\)phones  should  be  placed  away  from  trees,  telephone  poles  and  light  poles.  Thos^ 
objects  tend  to  sway  in  the  wimd  and  create  seismic  patterns  in*  the  grorfnd^  Some 
thumbrules..for  avoiding  ,the?e  objects  are: 

•  Stay  at  least  10  feet  from^  fence  line.  ]  . 

•  2.    Stay  at  least  30"feet  back  from -the  drip  line  of  trees-  j  • 

3.    Stay  back  from' telephone  and  light' poles  a '-distance  equal  to  their  height. 

Strain  Magnetic  Line  Sensors  .  •  , 

The  -strain/magnetic  line  .sensor  detects  seismic  waves  ^and  ferrous  metals  carried  by  the' 
intruder.    A  p>assive  transducer  cable  is  made  by  winding  sense  coils  about  magnetic 
core.    The  weight  of  an  intruder  causes  stress  on.  the  magnetic  core  which  generat-es  a^ 

•  sigftaK    A  signal  i.s  also  produced  if  someone  crosses  the  cable  with  ferrous  materials'' 

«ch-as  tools  and  belt  buckles.    Signals  from  the  seismic  disturbance  or  from  ferrous^ 
terials  is  processed  by  the  si-gnal  processor.-  .  ' 

A  dual  channel  processing  system  is. used. to  reduce  false  alarms.    The  sigwal  processor 
iinalyz^s  the  signals  froig  each  bandpas^s  filter  separately.    When  the  alarm  requirements 
of  eacl>-filter  are  /het,  the  alai;nT  is  $§t  off.    ^'  "  \' 

The  passive "  trcinsducer  cable  is  used  with  an  alarm  electronics  module.    Alarm  modules 

•  shpuld  be  placed  in  a  waterproof  enclosure  if  they  are  to  ,be  l)yried  n'n  the  ground. 

Transducer  cable  can  be  purchased  in  ipo  foot  and  500  foot  standard  lengths.    A  usual,  ' 
procedure  for*  burial  of  cable  is  to  dig  a'tre.nch  that  is  4  inches, wide  and' 12  inches 
'  deejD.    ^  2  inch  iByer  of  sand  is'placed  in  the  bottom  of  the  trencjji.    After  the  cable 
placed.,  add  another  2  inches  of  sand  over  the. cable.        '      '  ' 
copifwctedL about  the  cable. '         .  . ' 


The  sand  an^  soil  must  be  well 


IS 
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Read  Chapter  8,  page^  TOO  -  110  in  I.n.trusoon  Detection  Systems. 
,  Butterworth^Publishery,  19$^.     -  - 

Complete  Job  Sheet. 
^'  Cdmplet^e  S^l'f  Assessmefit -and  check  agswersv  '  v 

•   Complete  Post  Assessment-  and  have  instructor  score'a^fswers.'  , 


Barnard,  Robert. L. 


3 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Job  ShGGt 


Ask  instructor  or  journeyman  to  show  you  example^  of  piezoel^tric,  geophone  and 
strain/magnetic  sensors.**'"  ■ '  .    ^  , 

Read  manufacturers  specifications  and' diagrams -for  installing  each  type  of  seismic 
•sensor  and  controlling  faTse  ala»;ms.  I 

Assist  with  the  installation  of  a  seismic  sensor  , system  if  it  can  poss«ibly  be 
arranged  with  your  work  site.  '  «  ^ 


ERIC. 
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INSTRUCtrONAL  LEARNING  SYSTEMS 


Self 


J- 


1. 

2; 
3., 
4. 


What  is  a  buried  line  sensor?  ;•       /  ' 

Whalv^re  piezoelectric  sensors  made  from? 

■■       ,  ...  .      •  • 

Wliy  should  this  sand  and'sDil  be^^ompaotfid  about  a  buried  line  sensor? 
A  geophone  transducer  uses  a  seismic  mass,  -coil  of  wir^  and  a 


'5.  -List  three  techniques  for  con|;rol  of.  false  alarms-  in  a  -geophone  system. 


8. 

9. 

10. 


One  sensor  line  can  handle  geophoneS'. 

■4^eophones' shouSd  be  placejl  at  least   feet  from  fence  lines. 

  transducer  cable  as  a  sensor. 

 ^metals  that  are  being  carried 


The  strain/magneti.c  sensor  utVlize'd  a 


The  strrain/magnetic.  sensor  wi  1 1  detect  _ 
or  worn  by  the  intruder. 

An  alarm  electronics  module  is  used  with 
sensors. 


C" 
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INDIVIDUALIZE^-  LEARNING  SYSTEMS 


Self  nssessment 

4- 

Answers 


1.    A  sensor' that  is  placed  beoeat-h  lilw  ground. 


2.    Quartz  crystal . 


3. 
4. 
5. 
6. 
7. 


10. 


It  must  have  contact  in  order  to  neceive  file  seismic  waves  created,  by  the  intruder, 

>        *  ■       ■  ' 

Permanent  magnet.     '  „  ' 

Discriminator  sensors,  dual  channel  signal  proces$or"and  bandpass  filter^^  f 

20  -  50  _^  '  *  " 

10  feet;  -  >  /  • 

Passive  •  ' 

Ferrous  '       .      '  ;  * 

Strtfln/magneti?;     -  ^         /'*  ,  '• 
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Post 

Assessment 


Descrjtoe'the  parts  of  a  ^geophone"  transducer. 


2\    Describe;  howa  piezoe>ectric  sensor  works, 

i  ...  ' 

i 

/ 


3.    Describe  what  is  detected  by  a  Wtra in/magnetic  sensor; 


4.    What  is  the  purpose  of  discrimirrator  sensors? 


5.    Which  types  of  sensors  need  the  discriminator  sensor? 


6.    How  far  should  geophones  be  from  trees? 


7.    Hqw  far  shou],d  geophones  be  from  telephone  poles? 


8.    How  deep  should  passive  transducer  cable  be  buried? 


^  I 


How  many  geophones  6an  be  placed  in  one  sensor  line? 


lo;  J-Jhat  are  the  standard  lengths  of  passive  transducer  cable?^  • 
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Instructor 

Post  Assessment  Rnswers 


'  1. 

2. 
3. 
4. 
5. 
6. 
7. 

9. 

10, 


Coil  of  wire,  permanent  magnet  and  seismic  mass.     f  ' 
Pressure  on*a  quartz  crystal  generates  voltage.  ,  ' 

S'train/nlagnetic  sensors  detect  both  seismic  energy  and  ferrous  materials.,-  ^ 
Reduce  false  alarms  by  cancelling  outside  seismic  disturbances. 
Geophone  transducers.    '\  ^ 
30  feet  from  d»jj|^^^M4ie.  •  *  ^ 

Distance  equal  to  height  of  pole. 
10  -  12  inches 

20-50        "   '  '  4 

"  100  feet  and  500  feet 
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Supplementarij 
References 


*   Barnard,  RoBert  L.    Intrusion  Detection  Systems:    Principles  of  Qperatiop  and 
Application.    Butterworth  Publishers,  ^oston.  1981. 
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.  J4.5 


CAR  'ANNUNCIATORS 


it:' 


Goal: 

the  apprentice  will  be  able  to 
describe  car  arihunciators  and 
their  applications. 


ERIC 


Performance  Indicators: 

1 .  Prescribe  conditions  under  which 
alarms  are  ^annunciated, 

2.  Describe  types  of  annunciation 
devices.' 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


■  / 

/■ 


Read  goal  and  performance  indicators  to  find  what  is  to  be  learned  from  package, 
Review  trade  terms  on  vocabulary,  list.  . 

Read  introduction  and  information  sheets  for  technical  content. 
Complete  the  job  sheet.  *         ^  •  ^ 

Complete  self  assessment  and  check  answers.  " 


Complete  post^ assessment  and  have  instructor  check  answer 


ERIC 


4'JU  • 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Anti -hijack  device    ;  '  • 

•  Anti- towing  device 
Car  annunciators 

•  Entry/exit. delay  system 

•  Wired  systems 

•  Wireless  systems 
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INSTRUCTlONAt  LEARNING  SYSTEMS 


Introduction 


Automobiles  have  become  one  of  the  biggest  investments  in 
This  investment  is  mobile  and  tempting  to  thieves.    Car  theft 
crime  in  the  United  States..   ,  ■ 


households,.  / 
Jbecome  a  major 


Auto  security  can  be  f)rovided  with  minimum  installation  time.  The  average  system 
involves  protection  of  the  openings  into  the  cacf-the  doo/*S',  trunk  and  hood. 

Auto  theft  alarms  are  annunciated  at  the  ^ite  -of  the .intrusion.    Loud  sirens,  • 
bells,  horns  or  buzzdVs  alert  owners  and  others  that  tampering  is  taking  place. 
Other  types  of  annunciation  is  based  on  immobilizing  the  car.    It  may  lock  wheels 
, or  cut  off  fuel  and  ignition.    The  car  becomes  worthless  to  the  thief  and  they 
move  on,  .  * 


\ 


'I 


) 
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Information 


The  most  basic  automotive  a'larm  system  is  a  simple  perimeter  type.    When  a  thief 
•opens  ciny  of  the  doors,  trunk  or  hood  a  horn  or  siren  is  set, off .  "  This  alerts 
•the  owier  that  t+ieir  car*|ts  bei.ng  enterecT.    Other  sysrtems  may  turn  off  fuel,  lock 
the  wheels,       alarm  j^hten  being  lifted  by  a  tow  truck. 


\ 


ERIC 


Cars  may  be  protected  by:  »  ^ 

1 .    Wired  systems  •        •  .       ' . 

.2.    Wreless  systems  '  ^  » 

Devices  are  designed  to  annunciate  a  car  theft  in  the  fol lowing^ ways : 

Sound  a  siren,  horn  or  bell  when  the  thief  open's  .doors ,  trunk  or  hood  of  car. 

-  Sownd  alarm  when  the  car"  is' being  jaclced  ^p  for  tire  theft. 
'  ~   Sound  alann  when  b.eing- 1  ifted  by  a  tow  truck. 

-  Lack  the  ignittiM^.  ' 

:  '         .  "  '  / 

-  Lock  the  wheels.  •      •  . 

»  .    *  •  .» 

-  Shut  off  fuel. 

'  -   Turn  on  strobe  lights. 

In  addition  to  theft,  there  are  anti -hijack  devices  that  protect  valuable  cargoes 
by  causing  engine  Shutdown.    The  driver  has  no  control  of  this  system.  Scheduled 
stops  are  pre-f)rogrammed  by  a  dispatcher.    If  the  driver  opens  a  door  by  mistake, 
they  have  three  minutes  .to  pull  off  the  road.    A  complete  engine  shutdown  of 
both  spark  and  fuel  occurs.    The  driver  must  call  the  dfspatcher  for  a  new  code 
number  before  restarting'  the  Engine. 

par  annunciators  are  available  in, many  shapes.    Some  of  the  common  annunciator 

*  Additional  protection  may  be  extended  to  boat 
trailers,  tool  boxes,  et. 

•  *  Horn  bla^st  f.^r  2-3  minutes. 

*  Alarm  aiilivated  ty  doorHfiitch  circuits. 

*  Connected  to  vehicle  electrical  system. 

*  8  second  delay  allows  entry  and  exit  without  alarm 

 >  '.I..  iiijfc  r  II   I     !■    -.1   II   ,    ,   .  n,   


devices  are  shown  below.- 
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Information 


*  Valuable  load  protector. 

'^^  Pre-programmed  by  dispatcher. 

*  Solid  state.  • 

*  Innnobilizes  ignition. 


AMTI-HIJACK  control' box' 


*  Not'  connected  to  ignition. 

*  Alarms  vihen  voltage'  changes  by 
opening  of  door.  , 

*-  Very  high  sound  (114  decibel) 

'*    15  Second  entry/ exit  delay. 


KEYLESS  ALAR^ 


1^ 


*    Locks  wheels  on  vehicle, 


BRAKE  SUPERVISOR 


'   '   nr- 

^ — 

■  III         ■  I  ■  I  Wdi                ■  ■ 

♦ 

4 

*  All  solid' state,  weatherproof  unit.' 

*  Produces  a  pulsating,  wailing  s;\)und.' 

*  Sensors  d^e  as  wired  and  wireless.  •' 


LOUD  MOUTH  ALARM 


J. 


REMOVAL  RESISTANT 
DOOR  LOCK 


*    Cannot  be  pulled  from  door,. 


ULTRASONIC  ALARM 


* 


Crystal  controlled  1|  V  -  DC. 

Bell/siren  ringing  alarm. 

Coders  area  15'  X  30' . 

LED  walk  test  feature. 

False  triggering  reject.ion  filters 
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V 


Inforr^ation 


*  Alarm  control  l^?r^y  igni  ti  on  key, 

*  System  is  autofnafical ly 
key      removed.  * 


on  when 


KEY  OPERATED  ALA^M 


*  Uses  passive  infrared"  to  sense  body 
heat  of  thief.  .  . 

*  Warbling  siren  alarm. 

*  Used  for  truck/trailer  protection. 


INFRARED  DETECTOR  .    •  , 

.  ENtRY/EXIT  DELAY  SYSTEM  . 

Most-auto  alarm  systems  have  a  delay  feature.    This  allows  the  car  owner  time  to 
get  into  the  car  or^out  of  the  car.    The  delay  time  may  range  from  10  seconds  to 
45  seconds.    If  the  owner  is  slower  than  the  delay  time,  the  siren  or  horn  will 
start  blasting; 

ANTI-TOWING  DEVICES  ■ 

Many  car  theft  rings  use  a  tow  truck  for  stealing  cars.    With  towing,  they  do  not 
need  to  open  doors  and  "hot  wire"  the  car.    Devices  are  available  for  detection 
of  towing.    Vibration  sensors  are  used  to  detect  the  lifting  of  the  car  by  a  tow 
truck.  « 

|DEVICES  TO  PREVENT  WHEEL  AND  TIRE  THEFT 

Switches  and  vibration  sensors  are  available- for  the  detection  of  v/heel  thieves-. 
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Information 


The  vibration  sensors  alarm  when  a  aar  is  being  tjacked  -up.  .•  ^ 
V^ICLE  DETECTORS  "  \  '  ' 

Another  type  of- device^  is  used  to  detect  vehicle  movement.    A  buried'line  sensoriis 
attached  to  a  control  unit  inside  the  building.    When  a  car  moves  near  the  sensor  ~ 
line,  an  alarm  will  sound.    This  type  of  alarm  is  often  annunciated  by  having  a  ' 
floodlight  turn  on  and  light  up  the  area. 


/ 


•  Complete  job  sheet  assignment. 
■  ^  Complete  self  assessment  and  check  answers.  «. 
,  •  Complete  post  assessment  and  have  instructor  check  answers. 


*  # 
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Job  Sheet 


EXAMINE  CAR  ANNUNCIATORS 


•  Visit  a  store  that  has  a  good 'supply  of  car  annunciators.    ^  ^ 

•  Identify  annunciators  that  are  available. 

*  • 

-  What  are  they  used  for?  . 

« 

-  How  are  they  connected? 

-  Wh^it  type  of  annunciation  is  provided  by  each  device? 

-  What  type  of  switch  or  sensor  is  used. in  the  system? 

•  Draw '3  wiring  diagram  of  a  car  annunciator  that  operates  off  of  the  ignition 
system..  - 


/ 
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Assessment 


1. 

2. 


What  type  of  sensor  would  be  used  to  detect  a  thief  that  is  stealing  tires 
and  wheels?  • 


What  is  the  delay  time  for  an  exit/€titry  feature  of  car  annunciators? 


3.    What' does  a  brake  supervisor  device  do? 

4 

.    One  type  of  alarm  sys-t^m  senses  the  body-heat  of  the  thief.    This  sensor  is 
used  in  truck/trai ler^protfection.    What  type  of. sensor  is  used  in  this  device? 


sensors  are  used  to  prevent  theft  by  towing. 


r 
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Self  Assessment 
Answers 


1.  Vitration 


2.    10  -  45  seconds 


3.  Locks  the  wheels  on  the  vehicle 

4.  Passive  infrared 


5.  Vibrati-on 


\ 
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Post 
K  Assessment 


1.   .What  is  annunciation? 


2.    Annunciation  may  be  made  by  wired  o^ 


3.    The  most  basic  auto  alarm  system  is  a  simple 


systems ." 

  type.  .  ^ 


4.    What  type  of  sensor  would  be  used  in  an  anti-towing  device? 


5.    Why  is  an  exit/entry  delay  feature  im^portant  in  car  annunciators? 


1 


) 


\ 
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INDIVIDUALIZED  LEARNING  SYSTEMS 


Tnstructof 

Post  Assessment  Rnswers 


1.  Method  of  communicating  alarm  condition.    Sirens,  J^ells  and -horn^  are  examples 

2.  Wireless  .  . 
3-  Perimeter 


4-  Vibration 


5-    Allows  owner  time  to , get  in  or  out  of  car  without  it  alarming, 


4 
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Supplementary^ 
References 


Security  Distributing  and  .Marketing  Magazines.    Product  Reviews.    P.O.  Box  272. 

Culver  City,  CA   90230.    (Each  issue  has  a  product  review  section)  . 
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ANNUNCIATORS 


I 

• 

\ 

 ■ — ^ — '  — ~- 

Goal: 

Performance  Indlcators: 

The  apprentice  will  be  able  to*'* 
describe  audible  and  visual 
annunciation  and  its  application. 

1.  Describe* audible  annunciations, 

2,  Describe  visual  annunciators. 

/ 

3.'*  Describe  applications  of  annunciators. 

* 

\               ■/  ■ 

* 

\  . 

* 

• 

* 

✓ 

«     ■  ■  ,                       ,  ,  -  -  ■■  ,  -  - 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


Read  the  goal  and  performance  indicators  for  this  package. 

Read  vocabulary  list'fo  find  new, trade  terms.  . 

Read  the.  introduction %nd  information  sheets  for  technical  information.  - 

Complete  the  job  sheet. 

Complete  the  sfelf  assessment  .and  check  your  answers. 

Complete  the  postjsses^ment  and  ask  the.  instructor  to  check  your  answers 


4l 
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Vocabularu 


•  Audible  annunciation 

•  Beepers 
-•Bells 

•  Blasters 

•  Buzzers 

•  Decibels 

•  " Horns  ^ 

•  Howlers 

•  Light  emitting  diodes 

•  Mini -howlers 

•  Siren's 

•  Strobe  lights 

•  Visual  annunciation 

•  Xenon  tubes 


J 
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Introduction 


1 

When  an  alarm  condition  exists,  someone  must  be  alerted jor  action.  This  process 
of  alerting  people  is  called  agnunciaton  ef  an  alarm.     1  ^ 

Annunciation  can  be  made  with 'loud  and  unusual  noises.    Ijhe  noise  must  be  above 
the  normal  sound  threshold  in  ord&^  to  get  their,  attention.    Sound  alerts 'are 
called  audible  annunciation.    Audible  means  that  is  something  we- cart^^hear. 

Lights  are  ij;sed  as  a  way  to  annunciatp  an  alarm  condition.    People  can  see 
flashing  lights  at  night.    The  use- of  lights  is  called  visual  annunciation  or 
something  that  we  can.see. 


r 
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Information 


AUDIBLE  ANNUNCIATION 


Audible  annunciatoin  is  made  by  a  wide  assortment  of  noise-making  devices.  .All 
are  designed  to  annunciate  an  alarm  status  condition.    The  major  types  of  audible, 
annunciators  are:  ■      .  ^ 

•  ♦ 

-  Sirens  >  '  . 

-  Horns 

-  Bells  \  '     .  .      "        *  . 

-  Buzzers 

-  Beepers 

SIRENS  - 

Sirens  are  operated  by  a  driver,  unit.    The  siren  may  be  packaged  separately  from 
the  driver  or  in  a  self-contained  unit  that  is  called, a  driver/spfeaker.    The  driver 
unit  contains  the  electronic  components  that  mak«  the  sound  coming  from  the  speaker. 
The  speaker  amplifies  that>  sound.    The  output  of  a  siren  is  measured- by  its  sound 
level.    That  measurement  is  decibels  or  db'.    Many  sirens  have  an  output  of  110 
decibels.    Sirens  operate  on  6  or  12  volt  DC  electricity  in  most  applications.  Most 
sirens  are  equipped  with  two  channels  so  that  two  outputs  can  be  made,  depending- 
on  the  a1apm. 

Sirens  are  made,  in  two  distinct  sound  patterfis  for  burglary  and  fire  alarms. 
Within  tho$e  two  patterns,'  they  can  be  either  "blasters"  or  "howlers" .  The 
blaster  annunciates  in  blasts  while  the  howler  gives  out  a  slow,  lonely  wail. 
Some  of  the  typical  sirens,  siren  drivers'  and  speakers  are  shown  in  the  following  ' 
photographs.  ♦  '  . 
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Information 


Cabinets  are  available  for  hoifsing  the  speaker  and  driver  unit$  to  protect  them 
from  environment  and  tampering.    A  tamper-proof  cabinet  is  pictured  below. 


n 


r 


Mpl-4  SPEAKER  AND  CABINET 

Tamper-Proof  Speaker  —  Same  rugged  construction  as  MPI-3  except  15 
watt  ■  8  ohm  speaker  for  medium  power  uses. 


HORNS 


i 


Horns  are  commonly  used  as  an  indoor  annunciation  of  fire  alarms.    Most  horns  are 
packaged  in  attractive  housings  to  fit  with  the  furnishings  of  a  home.  Horns 
operate  on  6  and  12  volt  DC  or  AC/DC  electricity.    These  devices  arc^  excellent  for 
sounding  fire.^larms.    Some  typical  units  are  shown  in  the  following  pictures. 


J»205  INDOOR  WARNING  HORN 

Attractive  beige  housing  •  6V AC/DC,  ,6A 
•  Dual  horn  elements  •  Ideal  fire  alarm 
sounding  device        "  ^ 


BELLS  ...  '  ,  ' 

Bells  are  used  to  annunciate  fire  and  burglar  alarm?;    They  are  usually  housed  in 
a  tamper-prpof  metal  box  that  is  w6ather  resistant. •  ^Bel Is  can  be  purchased  to 
operate  on  6  and  12  volt  DC  or  24  and  110  volt. AC  power.    Most  systems  that  use 
bells  have  a  bell  cut-^off  module  that  turns  the  bell  off  in  15-30  minutes.  Such 
"  an  alarm  cut-off  module  can  be  used  with  other  annunciators  such  as  sirens  and 
horns.    Some  typical  bell  annunciators  are  pictured  below. 
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Information 
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9209  BELL  IN  BOX 
9265  10''  vibrating  bell  In  weather  resis- 
tant outdoor  housing  ♦  Bell  mounted  on 
.hinged,  lift  off  baffle  plate  ^'  Front  and 
roar  tamper  switches  •  6VDC,  .75A  •  U,L, 
Listed  •  98db  at  10  feet 


BUZZERS 


Buzzers  are  used  in  some  applications  of  annunci cation,    flan^y  of  the  buzzers  are 
piezoelectronic  devices  that  use  a  transistor-oscillator-diode  circuit.  Some 
examples  of  solid  state  buzzers  are  pictured  below,   .These  devices  wilt  generate 
.about  100  decibels. 


BEEPERS.  • 

There  are  a  number  of  annunciators  that  make 
are  piezelectronic  devices  that  operate  .on  4 


beep, 
to  24 


beep 
volt 


sounds. 
DC. 


Mpst  of  these 


MINI -HOWLERS 

Mini -howlers 
monitoring 
^DC  power. 


are  used  as  an  indoor  v/arnfng  device,  an  entry  delay  signal,  or  fot 
rotective  circuit.    The  mjini-howler  is  usually  o[ierated  on  a  6  volt 
A  picture  of  th0  mini ^howler  is  shown  below. 

706/707  MINI  HOWLERS 

Single  tone  (No,  706)    dual  tone  (No.  707)  •  Use  wUh  all  6  volt  controls  as  Indoor  warning  device,  eritry 
delay  signaling  unit  or  for  monitoring  the  entire  protective  circuit  •  707  can  be  v/irod  to  allow  separate 
.  monitoring  of  the  delay  and  regular  protective  circuits  •  Compact,  loud  and  attractive 
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Information 


VISUAL  ANNUNClAtlON 


0 


Visual  annunciation  is  visible  to  the 


Lights  are  the  most  common  visible 


llHl^eye.    -  ^   -  -       

annunciators,  The^^strobe  lights  on  polfUfcars  and  fire  trucks  ar'e  good  examples. 
Lights  are  visible  at  night  which  makes  them  a  good  alarm  annunciator. 


■STROBE  LFGHTS 

Strobe  lights  are  the 
police  and  emergency 
warnings  to  motorists 
covers  give  us  a  flas 
DC  power.  The  lights 
be  purchased  to  flash 
red,  amber  and  blue. 


most  common  form  of  light  annunciation.    In  addition  to  fire» 
use,  strobe  lights  are  used  by  highv;ay  departments  as  hazard 
.    A  red  strobe  light  shows  emergency  conditions.  Yellow 
hing  warning  light.    Strobe  lights  operate  on  6  or  12  volt 
are  solid  state  devices  with  a  Xenon  tube.    The  lights  can 
form  60  to  100  flashes  per  ntinute.    Common  colors  are  clear, 
A  strobe  light  is  shown  in  the  following  picture. 


1269  STROBE  LIGHT 
Clear  cover  •  12VDC  operation 
timps  per  minute  (lash  rate 


60-90 


r 


LIGHT  EMITTING  DIODES 

 :  ■  ■■ — ^  * 

LED's  are  used  as  annunciators  in  many  alarm  systems.    The  monitoring  station 
operator  sees  the  green  MgH^nd  knows  that  an  alarm  is  being  annunciated.  LED's 
'also  tell  us  when  a  sysfem  is  armed.    Although  LED's  are  not  as  impressive  as  a 
flashing  strobe  light,  theytare  widely  used  to  annunciate  alarms. 

FLQODLIGHTS-^A-ND  SPOTLIGHTS  . 

Many  systems  are  designed  to  light  up  an  area  when  the  detector* triggers  an  alarm. 
An  alarm  systeni  may  involve  huge  floodlights  or  bright  spotlights  to  deter  an 
intruder  from  further  intrusion.  ^  - 

OTHER  TYPES  OF 'VISUAL  ALARMS  * 

There  are  many  other  types  of  visual  annunciation  that  are  used  in  social 
applications.    Flags,  semipfiore  signals  and  smoke  signals  have  all  been  part  of  . 
alarm  systems.   A  qood  hunter  observes  the  movements  of  small  animals  and  birds 
as  a  visual  annunciation  of  larger  aViimals  in  an  area.    Most  of  these  have  no  part 
in  a  modern  alarm  system.  '  |^ 
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Assignment 


Complete  the  j6b^ sheet.  \ 
Complete  the  self  assessment  and  check  answers. 

CotppTete  the  post  assjessment  and  have  the  instructor  check  your  answers 


r 
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Job  Sheet 


EXAMINE  A  SIREN  , DRIVER  UNIT 
•  Obtain  a  siren  driver  uniJt. 


S 


Remove  the  cover, 
f 

Examine  the  electronic  components  that  operate  the  driver, 
Draw  a  schematic  of  the  driver/speaker  circuit. 


6 
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Self 

Ass€ssm€nt 


. 1.  Li^t  four  types  of  audible  annunciation, 

♦  \* 

2.  List  thnee  types  of, visua.l 'annunciation. 

3.  Sound  is  measured  in 


4.    Where  are  horns  commonly  used-  in  alarm  systems? 


5.    Are  strobe  lights  a  solid  $tate  device? 
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Self  Assessment 
Rhswers 


1.    Horns,  bells,  buzzers,  sirens,  beepers 


2.    Strobe  lights,  LED's,  flopdli^ts 


3.  Decibels 


L 


4.    Indoor  fire  alarms 


5.  Yes 


) 
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Post  . 

A5S€5sm€nt 


1.    What  1s  the  unit  of  measurement  for  sound? 


.2.    What  is  the  most  popular  form  of  visual  annunciation? 

*  I 

'  3.    List  two  sound  patterns  that  are  found  "in  sirens? 


are  a  piezoeTectronic  'device, 


Mini-howlers  are  mainly  used   

;       .  \    ^      INDOOR,  OUTDOOR 


annunciation, 
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Instructor 

Post  Assessment  Answers 


1.  Decibel  (db) 

2.  Strobe  lights  ^ 

3.  Police  and  fire  (Howler,  blaster) 

4.  Buzzers  oV  beepers 

5.  Indoor    ,  ' 
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References 


•  Security  Distributing  and  Marketiryg  Magazine.    P.O.  Box  272,,  Culver  City,  CA. 
.  ;  90230.    (Past  issues).  ^        .  ^ 
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FIRE  EXTINGUKHING  SYSTEMS 


Goal: 

V 

Performance  Indicators: 

V 

The  apprentice  will  be  able  to  describe 
extinguishing  systems  aftd  their 
applications.* 

—  1.    Describe  waterflow  controj^  devices, 
2.    Describe  air  flow  control  devices. 

* 

0 

3.    Describe^ applications  of  extinguishing 
devices. 
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Guide 


•  Read  the  goal  and  perf<)nnance  indicators/ 

•  Read  the  vocabulary  list. 

•  Study  the  introduction  and  information  sheets.        .  . 

•  Compete  the  job  sheet. 

•  Complete  the  self  assessment  and  check  your  answers. 

•  Complete  the  post  assessment  and  have  the  instructor  check  your  answers 


C 


FRir 


INDIVIDUALIZED  LEARNING  SYSTEMS 

'  '  '  '    I   I.  I  ■  I  ii  I  i 


Vocabulary 


L 


Air  duct  contrSI 

Air  pressure  supervisory  switch 

Alarm  check  valve 

Door  holder/closer  device 

Fire  doors  ^ 

Plug  type  supervisory  switch 

Post  indicator  supervisory  switch 

Post  indicator  value 

Retard  mechanism 

Screw  and  yoke  supervisory  switch  . 

Waterflow  switch 

Vane  type  waterflow  switch 


/ 
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Introduction 


Early  detection  of  fires  saves  many  lives.      quick  response  to  alarms  can  save  the 
property.    A  fire  is  easy  to -extinguish  in  its  early  stages.    Some  action  should  be  ^ 
taken  while  the  response  force  is  coming  to  the  fire.  . 

A  good  extinguishing  system. will  slow  the  fire  down  until  the  response  force  arrives. 
Fire  can  be  slowed  down  by  dousing  it  with  water  and  cutting  o^f  its  oxygen  supply. 

TWs  package  will  explain  some  of  the  devices  used  in  extinguishi»ng  systems.  The 
devices  that  contrcH  the  water  and  the  oxygen  supply  will  be  described. 


V 


'1  V 
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Information 


'   •        WATER' CONTROL  SYSTEMS 

.  ■  " 

'  Fire. alarms  are  often  linked  with  a  sprinkler  system  for  extinguishing  the  fire.  The 
spt»idkler  system  is  turned  on  with  the  alarm.    The  biggest  concern  is  that  the  sprinkler 
system  continues  to  dperate.    F^^res  are  often  troubled  with  explosions,  drop.s  in 
water  pressure  and  otner  malfunctions.    A  sprinkler  has  a  number  of  switches  that  turn  ^ 
on  the  sprinklers  an<ithen  monitor  the  system  to  keep  , the  water  coming. 

This  package  will  discuss  some  of  the  devices  of  an  extinguishing  system. 

Waterflow  Switches 

'  — 

The  waterflow  switch  is  turned  on  with  the  alarm.    It  supervises  the  flow  of  water  in 
^e  sprinkler  pipes.    Waterflow  switches  are  designed  to  operate  on  a  normally  open 
circuit.    When  the  system  alarms,  the  contacts  close-.    The  rise  and  fall  of  water 
pressures  can  create  problems  with  a  waterflow  switch.    To  avoid  problems,  a  retard  i 
mechanism  is  built  into  the  switch.    The  retard  mechanism  is  operated  on  air  pressure 
and  protects  the  switeh  from  quick  changes  in  water  pressure. 

Sprinkler  systems  may  or^may  not  use  an  alarm  check  valve.    A  special  waterflow 
switch  is  usted  in  systems  that  do^ not  use  an  alarm  check  valve.    It  is  called  a 
vane  type  waterflow  switch.    The  vane  type  switch  o^rates  with  up  to  450  pounds  per 
square  inch  (psi)  of  line  pressure,.    A  waterflow  switch  is  shown  below. 


sprinkler 
flov/  switches 


Supervisory  Switches 

Supervisory  switches  are  used  to  monitor  the  water  system.    One  type  is  the  ajx 
pressure  supervisory  switch  which  monitors  air  and  water  pressure  on  sprinkler  systems. 
This  switch  is  known  as  ^n  explosion  proof  switch.    The  switch  is  factory  adjusted  to 
40  psi:    A  10  psi  increasjf  or  decrease  in  pressure  will  cause  it  to  alarm. 
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f 


A  screw  and  yoke  supervisory  switch  monitors  the  open  position  of  a  screw  and 
yoke  gate  valve. 


A  third  type  of  supervisory  swi.tch  is  used  to  monitor  the  open  position  of  the  post 
indicator  valve.    This  switch  is  called  the  post  indicator  supervisory  switch. 


The  plug  type  supervisory  switch  supervises  the  open  position  of  sprinkler  systeof 
gates.    This  valve  is  used  with  normally  closed  circuits. 


Plug  Type  Supervisory.  Sv^ltch 

The  Model  PTS  Is  designed  lb  super- 
vise the  open  positron  ol  sprinkler 
system  gale  valves.  This  device  Is 
speolllcally  used  on  valves  that  are 
non  rlsing  stem  or  on  valves  that  are  In 
pits  which  are  subject  to  flooding.  The 
PTS  has  one  set  ol  S.P.S.T.^  normally 
closed  contacts.  (Not  available  \N\^\^ 
formally  open  contacts.). 
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Information 


.AIR  CONTROL  SYSTEMS 


Fir^  must  hav^  oxygen.    One  method  in  extinguishing  fires  is  to  cut  off  the  oxygen 
supply. 

Fire  Doors 

Some  systems  use  a  door  closer/holder  devite'that  closes  the  doors  at  the  fire  alarm 
signal.    This  keeps  the  fire  from  spreading  and  separates  people  from  the  dangers  of 
smoke.    The  closer/holder  is  a  fail/safe  release  Mthanism  that  automatically  closes 
doors  on  a  signal.    Examples  of  door  holders  arey^hown  in  the  following  pictures. 


Mulli  PoinI  Hold  Op©n  with  Oeleclor 
Exposed  Models  Only 


Single  Point  Hold  Open 
Exposed  or.Conceolod  os  shown 


Multi  point  Hold  Open 
Enposod  OS  Shown  or  Conceolod 
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Information 


Air  Duct  Contrt^ 

Commercial  and  industrial  applications  often  have  electronic  controls  for  the  air  duct 
system."  This  system  can  be  wired  to  close  at  the  alarm  signal.    The  fire  can  be  slowed 
down  by  cluing  the  natural  flues  of  a  duct  system.  » 
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Assignment 


Complete 'the  Job  Sheet. 

Comp]ete  s^lf  assessment  and  check  your  own  answers  with  the  answer  sheet. 
Complete  the  post  assessment  and  have  the  instructor  cf\eck  your  answers. 
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Job  Sheet 


INSPECT  A  SPRINKLER  EXTINGUISHING  SYSTEM 

•  Visit  a  site  that  has  a  sprinkler  system  that  is  linked  with  the  alarm  system. 
Ask  someone  that  knows  the  system  to  explain  how  it  works. 

•  Identify  control  devices  and  their  location. 

•  Sketch  a  block  diagram  of  the  totaT^^y^tem  and  how  the  sprinkler^ and  alarm  systems 
relate  to  each  other.  / 
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S€lf 

Assessment 


1.  An 


switch  mor^Hors  air  and  water  pressure. 


2.    Gate  valves  are  monitored  by  a 
switch. 


and 


supervisory 


3.    A  ,       type  switch  is  used  to  monitor  the  waterflow  of  systems  that 

do  not  have  an  alarm  check  valve. 


4.    A  plug  type  supervisory  switch  operates  on  a  normally 
circuit. 


i 


5.    Give  two  reasons  for  installing  automatic  door  closer/holders^ 


( 
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Self  Assessment 
Rnswers 


1.    Air  pressure  supervisory  switch. 


2..  Screw  and  yoke  supervisory  switch. 


3.  Vane 


4.    Normally  closed  circuit. 


5.    Slows  the  spreTtf^l  of  the  fire  and  separates  humans  from  danger  of  smoke. 
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Post 
Ass€ssm£nt 


1.    List  two  methods  for  cutting  oxygen  away  from  a  fire. 


2.    What  monitors  the  post-indicator  valve  in  a  fire  exti^iguishing  system? 


3.    What  is  used  to  monitor  watef'flow  in  a  sprinkler  system? 


4.    What  is  used  to  monitor  the  gate  valves? 


What  type  of  waterflow  switch  is  used  in  systems  that  dy  not  have  an  alarm 

/  -    ■ ' 

check  valve? 


ERIC 


541 


INDIVIDUALIZED  LEARNING  SYSTEMS 


instructor 

Post  Assessment  Answers 


1.    Door  closer/holder  and  airduct  control. 


2.    Post-indicator  supervisory  switch. 


3.    Wat&cflow  switches, 


4.    Screw  and  yoke  supervisory  switch, 


5.    Vane  type. 
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Supplement<xfi| 
References 


•  Security  Distributing  and  Marketing  Magazine.    P.O.  Box  272,  Culver  City, 
T^A^    90230.    (Past  issues  have  articles  on  fire  systems). 
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SIGNAL  REPORT^Ilfi^STEMS 


Goal: 


4 


The  apprentice  will  be  able  to 
describe  signal  reporting  systems 
and  their  applications. 


ERIC^ 


Performance  Indicators: 

!•  Describe  DC  vrlred  systems. 

2.  Describe  AC  wired  systems, 

3.  Describe  McCulloh  circuit. 

4.  Describe  tape  dialers, 

5.  Describe  digital  coraniunicators*  \ 

6.  Describe  wireless  reporting  systems. 

7,.  Describe  applications  of  ^reporting 
*  systems. 
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•  Read  the  goal  and  performance  indicators  for  this  package. 
Read  the  vocabulary  list  for  this  package. 

•  Sttidy  the  introduction  and  information  sheets. 

f  ■ 

•  Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  check  answers. 

•  Complete  the  post  assessment  and  have  your  tnstructor  check  the  Answers. 
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Yocabulafij 


•  AC  wired  systems 

•  DC  Wired  systems 

•  Dedicated  metallic  phone  wires 

•  Electromagnetic  interference 

•  Frequency  division  multiplexing  (FDM) 

•  Interrogation      response"  system 

•  Interrogator -unit 

•  McCulloh  circuit 

•  ;  Modem  ' 

•  Time  division  multiplexing  (TDM)  . 
•j^  Transponder 

•  Wireless  systems         ,  • 
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^ntrodoction 


A  signal  must  reach  a  response  force  if  any  benefit  is  to  be  deri^d  from  an  alarm. 
Quite  often  the  response  force  is  at  a  location  away  from  the  protected  area.  Central 
stations  have  been  developed  for  the  purpose  of  monitoring  alarm  signals  from  many 
customers.    The  central  station  will  recei>^  the  aUm  signal  and  alert  a  response 

\     r  . 

A  reporting  system  must  be  reliab^ and. difficult  to  compromise.    Reporting  must  be 
a  fast  and  efficient  procedure.    SeVieral  systems \f  reporting  h^ve  been  developed 
over  the  years.    New  digital  reporti\)g  systems  can>handle  hundreds  of  customers 
through  the  use  of  dialet^  and  multiplexing. 

This  package  will  discuss  the  standard  systems  for  reporting  and  transmitting 
signals  to  a  monitoring  station.  . 
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Information 


When  d^ectjion  devices  trigger  an  alarm,  it  is  reported  to  a  monitoring  station.  The 
monitoijing/station.  may  be  a  large  central  station  or  a  home  owner  that  responds  to 
alarms.    I.h  all  cases,  some  system  of  reporting  is  used  to  get  the  alarm  to  a  response 
force.      /  . 


.  .7 


Several  Systems  are  used  for  reporting. 
/DC  wired  system    ■  '  '  '  .. 


;  AC  wired  systems 
-f  (>:!cCu11oh  circuits 
'4 .  Tape  dialer 
^    Digital  communicator 
j-  Multiplexing 
I-    Wireless  transmission 


DC  t^IRED  SYSTEM 


4 
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The/ DC  system  requires  a  set  of  dedicated  metallic  wires  between  detectors 

and  the  monitoring  station.    This  system  is  not  being  used  much  today  because  the 

metallic  wire  is  not  easy  to  buy.    This  system  uses  a  balanced  bridge  circuit  and 
vaj-ious  types  of  line  supervision  techniques. 

WIRED  SYSTEM  •  «  . 

— 3 —  .   y  •  ^  . 

Jpis  system  operates  in  the  same  way  as  the  DC  wired  system.    Dedicated  metallic 
signal  lines  are  not  required.    The  signals  are  transmitted  in  audible. .tones.  An 
ic  bridge  netv/ork  is  utilized  along  with  line  supervision.    The  "AC  wired  system 
jIs  becoming  popular  with  central  stations  because  metallic  lines  are  not  required. 
/AC  systems  operate  on  voice-grade  telephone  lines. 

McCULLOH  CIRCUIT    '  .  ^  , 

McCulloh  circuits  are  similar  to  party  line  telephones.    A  number  0?  customers  report 
'on  a  single  line.    A  transmitter  at  the  protected  site  sends  a  coded  signal  to 
the  station.    Each  customer  has  their  own  signal.   A  code  wheel  on  the  McCullbh 
circuit  has  teeth  that  spell  out  each  code  number  by  the  way  they  are  spaced.    Each  . 
McCulloh  circuit  will  service  ZQ^or  more  customers,  '^he  advantage  of  the  McCulloh  • 

I 
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circuit  is  that  only  one  set  of  lines  are  required  for  sev^l  customers. 
TAPE  DIALERS 


T^ephone  tape  dialers  have  pre-recorded  messages, 
dialer  will  dial  some  pre-recorded  nurfibers  and  deli' 


When  an  alarm  is  triggered,  the 
pre-recorded  nurfibers  and  deliver  the  message.    This  dialer 
uses  aji  endless  loop  of  audio  recording  tape.    The  telephone  numbers  to  be  called 
are  recorded  as  tone  pulses  on  the  tape.    The  alarm  message  is  a  voice  recording. 
Some  cities  prohibit  the  use  of  tape  dialers  that  connect  with  local  police  atepart- 
ments.    Many  of  the  early  tape  dialers  had  problems  with  self-triggering  offalarms. 
This  problem  has  been  partially  corrected  with  improved  design.  L 


DIGITAL  COMMUNICATORS.  '  ' 

Digital  communicators  use  standard  dial  phone  lines.    The  digital  communicator  is 
an  all  electronic  device.    This  gets  rid  of  the  mechanical  tape  prjjblems  of  the  Xape 
dialer.    The  dialer  must  have  a  matching  receiver  in  the  central  station*.    The  receiver 
decpdes  the  digital  signals  and  displays  them -in  a  form  that  can  be  read  by  the /station 
monitor.    The  digital  receiver  can  communicate  back  to  the  dialer.    It  sends  signals 
to  acknowledge  that  the  message  has  been  received. 


A  digital  c^ialer  can  be  fbiled  by  a  burglar  by  cutting  the  phone  line, 
greatest  disadvantage  of  the  digital  communicator. 

MULTIPLEX  SYSTEMS 


Multiplexing  is  a  fast  growing  concept  in  signal  transmissi 
customers  can  be  serviced  at  one  time.    There  are  two  basic  mu 

-  Frequency  division  multiplexing 

.1 

-  Time  division  muUiplexing 


the 


ral  hundred 
Xing  techniquees 


In  FDM  each  channel  is  divided  into.many  sffKchannels.    Each  subchannel  is  assigned 

to»  fiveAjjustomers.  In  TDM  multiplexing,  a  t-ime  cycle  is  divided  into  many  time  slots 

of  one  Second  each.  This  allows  the  central  station  to  communicate  with  60  customers 
per  minute. 


The  signals  are  transmitted  in  digital  /^mht,  through  the  use  of  modem.    A  transponder 
receives  sign;als  from  the  sensors.    This  signal  is' passed  through  a  modem  tolbe 
converted  to  digital.    The  signal  is  passed  on  to  a  modem  at  the  central  station. 
Here  it  is  decoded  for  the  interrogator  unit.    The  interrogator  unit  is  a  receiver 
with  the  aWlity  to  communicate  two  ways.    The  interrogator  asks,  for  a  status  report 
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Information 


at  the  protQcteckarea  at  frequent  intervals.    The  transponder  reports  back  that  the 
area  is  alarm  or  securjp.    A  typical  interrogation- response  system  ,is  shown  in  the 
diagram  bejow.  ; 


CENTRAL 
STATION 


MODEM 

MODEM 
1  ^ —  1 

/ 


WIRELESS  SYSTEMS 

Many  remote  stations  use  radio 'frequency  transmission  between  the  protectad  area 
and  the  central  station,    A  radio  transmitter  is  connected  with  the  detectors  by 
viTire.    When  a  signal  is  received  from  a  detector,  the  transmitter  sends  the  RF 
signal  to  a  receiver.    RF  transmission  is  a  line  of  sight  system.    The  antennas  of 
the  transmitter  and  receiver  must  be  in  line  and  without  major  objects  between  them. 
Such  objects  as  mountains  may  block  the  signals.    The  greatest  problem  with  wireless 
systems  is  electromagnetic  interference.    Interference  can  make  the  message  hard 
to  understand.^  A  typical  RF  transmission  system  will  reach  up  to  50  miles  on  the  . 
frequencies  allowed  by 'the  FCC.    The  block  diagram  shows  an  RF  system. 


RECEIVER 


^■JT^SENSORl 


Wireless  systems  are  suited  to  remote  areas  that  do  not  have  available  phone  lines, 
Another  application  is  ftbr  mobile  equipment  such  as  trucks,  boats  and  trains. 
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I 


Assignment 


Complete  the  job  sheet.  ,  >.  ^  ^ 

•  Complete  self  assessnient  and  check  answers, 

* 

•  Complete  the  po^t  assessment  and  have  your  instructor  check  the  answers ♦ 
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Job  Sheet 


INVESTIGATE  REPORTING  SYSTEMS 


0 


Arrange  an  interview  with  a  journeyman  install*er. 

I 

Ask  journeyman  installer  to  explain  and  sketch  the  reporting  systems  that  they 
work-(^th;  '  . 

-  Which  ones  are  most  reliable?  " 

-  What  are  the  common  problems? 

-  What  does  an  installer  need  to  know  about  each  system?  | 

-  Where  can , the  systems  be  observed  in  operation? 


I 


ERIC 


i 


INSTRUCTIONAL  LEARNING^SYSTEMS 


Q£=l-F 


>  ...■■/.■ 

Why  are  DC  wired  reporting  systems  not  being  i/sed  much  in  today's  security 
systems?  -  "  ^ 


2.  The 


partyTine  telephone . 


ofTerates  on  the  principle  of  the  old 


3,  The 


dialer  uses  voice  recorded  messages. 


A  multiplexing  system  uses  a 
into  digital  codes. 


\ 


5.    Name  two  types  of  multiple  techniques, 


to  convert  electrical  signals 
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S^lf  Assessment 
Answers 


1.    Metallic- wire  is  hard  to  get. 
,  2.    McCulloh  circuit 
3.  Tape 
4-  Modem 

/ 

5;    FDM  --  Frequertcy  division  multiplexing 
■     ■  » 

TDM  --  Time  division  multiplexing 


V 
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•Post  ' 

Assessment 


1.    What  is  the  biggest  problem  with  wireless  transmission? 


2.    The  interrotiator-reponse  technique  is  part' of  a 


system. 


3.    Which  system  requires  a  set  of  dedicated  metallic  wires? 


A.    What  was- the  major  problern  with  early  day  tape  dialer  systems? 


^.    Which  system  uses  a  code  wheel  with  spaced  teeth  to  . identify  customers 
\  • 


/ 
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instructor 

Post  flssessmertt  Answers 


1.  Interference 


2.  Multiplex 


3.    DC  wired  system 


4.    Self-triggering  of  dlarms 


5.    McCulloh  circuit 


ft.  ' 


erJc 
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Supplementarii 
References 


4b 


Barnard,  Robert  L.  Intrusion  Detection  Systems:  Principles  of  Operation  and 
Applications.    Butterworth  Publishers.    Boston,  1981. 
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16.1 


DETECTION  DEVICES 


I 


■  „.   _ . 

Goal: 

Performa^ice  Indicators: 

The  apprentice  vdLll  be  able  to  describe 
and  classify  basic  detection  devices. 

*  « 

0 

1.  Describe  basic  detection  _,dev4ces.  ,, 

0 

2,  Classify  detection  devices  according 
to  th6lr  use  in  an  alarm  system* 

•  ^   '              ■  / 

s 

j                       ^  , 

• 

% 

0   ^  ^  ,  
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Study  Guide 


•  Read  the  goal  and  penfijrmance  indicators  for  this  packc^e. 

•  Read  the  vocabulary  list  to  get  ao<iuainted  with  trade  terms  of  package. 

•  Study  the  introduction  and  info&^ion  sheets. 

•  Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  check  answers. 

•  Complete  the  post  assessment  and  h^ive  instructor  check  your  answers. 
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I^NI 


yocabulafu 


Active  barrier  detectors 

Barrier  penetration  detector 

Buried  line  sensors  ^  ' 

Closed  loop 

Electric  field  sensors 

Exterior  detection  devices 

Fence  disturbence  sensors 

Hold-up  alarm 

Interior  intrusion  detectors. 

Invisible  barrier  detectors 

Ionization  detpctors 

Open  loop  *^ 

Operable  opeping  switches 

Proximity  and  point  tensors 

Sensors 

Thermal  detectors 
Time-lapse  video  recorder 
Ultraviolet  and  Infrared  f lamer detector 
Video  surveillance  systems 
Volumetric  motion  detector 

_  ^  .  _ 


V 
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Introduction 


The  numbers' and  types  of  detection  devices  are  many'.    There  are  a  wide  range  of 
technical  concepts  involved  in  detection  devices.    A  complete  understanding  of  the 
many  devices  will  require  a  great  deal  of  learning  and  practical  experience. 

All  detection  devices  are  switches  that  activate  an  alarm  system.    These  switches 
operate  on  open  and  closed  loop  circuits.    If  the  installer  will  keep  this  switching 
function  ih  mind,  it  will  be  easier  to  understand  hdw  different  types  of  detectors 
work.  \  .        •  •.  ' 


The  installer  should  learn  to  classify  detection  devices  according  to  their  use  in 
a  system.    When  placed  in  logical  groups,  the  detectors  can  be  mastered  with  ease. 


4 
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Information 


Circuits- 


Basic  detection  devices  are  switches»v  These  switches  are  part  of  a  normally  open  or 
a  normally  closed  electrical  circuit.    Wt>en  the  switch  contacts  open  or  close,  the 
circuit  is  completed  or  broken.    The  switch  operation  activates  the  alarm  process. 
A,  circuit  with  normally  open  switches  is  called  an  open  loop. 


T — 

r  r  r 


A  circuit  that  has  its  switches  closed  during  armed  status  is  called  a  closed  loop. 


I 


Sensors 

-  •  ■  ■ "  ■-  ■  ■    '    ■  *  .  ■ 

Detection  devices  that  sense  intruders  or  smoke  are  called- sensors.    The  switch  is 
affected  by  the  condition  enough  to  open  oV"  close.    The  sensor  may  be  operated  by 
seismic  shock  as  in  the  case  of  geophone  transducers  or  by  temperature  rise  in  the'  case 
of  thermal  fire  detectors.    In  fact,  most  of  the  principles  o^  science  can  be  used  to 
trip  detector  switches.   'Whichever  principle  is  [isedj^^jcM^rhst^c  component  is  a  switch.' 


Fire  De\^ti^on  Oevices 


Fire  detection  devices  a^e  grouped  as: 


^ 
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Information 


1.    Thermal  detectors  which  are  activated  by  heat  of  fire^ 

.2,    Photoelectric  particle  detectors  which,  operate  on  the  electric  ey^  principle. 

3.  Ultraviolet  and  infrared  flame  detectors  which  only  respond  to  flame. 

'  .     '  f  . 

4.  Ionization  detectors  wh,ich  react  to  combustion  particles.    These  are 'the 
common  smoke  detectors .         '  ' 

0 

•  ■ 

Intrusion  Detection  Devices 

Intrusion  detection  devices  are  grouped  in  several  ways.  One  method  of  classifying  " 
detection  devices  is: 

I.    Exterior  detection 'devices  .  - 

A.    Fence  disturbance  sensors 


/ 


1.  Electromechanical  transducers 

2.  Piezoelectric  transducers 
\  3.  Geophone  transducers 

4.  Eelctret-cable  transducer  ^ 

5,  '  Taut  wire  switches 

B.    Invisible  barrier  detectors 


hMI»<l  

ERIC 


1 .  Mixrowave 
!  2.    Active  inf raised 

°    ^>    Buried  line  seniors 

1 .  •  Geophone  transduc&rs 

2.  Piezoel"ectric  trarlsducers 
3.,*  Strain/magnetic  Tine  sensors 

1 1 .    Interior  intrusion  detectors 

'■    ^'    Volumetric  motion  detectors  . 

1,.  Ultrasonic 
.2.'  Microwave 
^3.'  Sonic       ■     •  , 
'    *  ,4.    Passive  Infrared 

5. .  Pas^v.e^attdio         ^    ^  . 
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Informatidh 


|.    Barrier  penetration  detectors"^ — 

\ 

1.  Structural  vibration  detectors 

2.  Glass  breakage  detector* 

3.  Heat  sensors  (safe  and^ault  doors^ 

4.  Foil  tape  ^ 

5.  Breakwi re  grids 

C.    Operable  opening  switches  * 


J..  Balanced  frfiagnetic  switches 
2.    Contact  switches 

D.    /Active  barrier  detectors 


1.  Photoelectric 

2.  Trip-wire  devices 

Proximity  and  point-s^ors 

1.  Capacitance  sensors 

2.  Pressure  mats 

3.  Point  sensors 


Hold-up  Alarm  Systems  «■      «  .  . 

Hold-up  alarm  systems  have  a  few  devices  that  are  unique  to  the  needs  of  such  a  system. 

'       1.    Foot  rails  that  allow  teller's  to  trip  alarm  with  their  toe. 

2.  Ho.ld-up  buttons  that  must  be  squeezed  On  e^ach-*4^de  to  activate  switch. 

3.  Money  clips  that  have  the  contacts  separated  by  two  bqlls.  •  " 

^4.    Traps  that  are  designed  so  that  hold-up  bandit  will  trip  their  own  alarm. 
.    These  traps  are  designated  as  live  and  dead  traps  depending  on  whether  it  is 
set  with  an  open  or  Closed  circuit. 

Video  Surveillance  Systems 

I^Video  surveillance  systems  are  also  detection  devices.    Closed-circuit  television  is 
being  used  ill  access  pontrol  systems,  bank  surveillance  and  other  security  applications 
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L 


These  systems  are  classified  as:  ' —     -   —  ' 

1.  Closed  circuit  video  systems. 

2.  Closed  circuit  video  tape  recorder  systems. 

The  time-lapSe  video  recorder  has  applications  where  a  taped  record  of  surveillance  is 
desired.    Most  banks  us-e  time*lapse  CCTV.  -  ' 


Summary 


CI 


All  of  these  detection  devices  have  switch  contacts  that  open  or  close  tOvalarm.  The* 
CCTV  system  is  usuaYfyTicttvated  by  other  detection  devices'or  is  operatea  continuously 
in  a  time-lapse  mode.  .  ^ 
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Assignment 


V 


•  •  Review  the  supplementary  reference  to  gain  further  knowledge  on  classification 
of  intrusion  detectors. 

•  Complete  the  Job  Sheet.         \  ^  \ 

•  Complete  the  self-as&fessment  and  check  answer*^.  "     .  . 

•  Complete  the  post-assesstot  and  have  the  1jist\gcto«oj^heck  your  answers. 


J 
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Job  Sheet 


CLASSIFY  DETECTION  DEVICES  • 

•  Visit  supply  room  with  large  assortment  of  detection  devices. 

•  Classify  devices  according  to  the  scheme  Ikg^irned  in  this  package.  ^ 

•  Determine  if  this  method  of  classifying  devices  makes  sense. 

•  If  it  does  not  make  sense,  what  method  would  be  better. 

•  Discuss  classification  of  devices  with  your  instructor.    Make  sure  that  you  use 
the  same  scheme  for  classifying  detectors.       '  . 


/ 
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Self 

Assessment 


1.  List  two"  basic  types  of  circuits  used  in  detection  devices.. 

■       -1  ■  ; 

2.  List  two  types  of  fire  detection  devices. 

3.  List  three  fence  disturbance  sensors. 

4.  List  two  invisible  barrier  detectors  for  exterior  detection. 

5.  List  three  volumetric  motiorj  detectors. 

6.  List  three  types  of  proximity  detectors. 


7.    List  three  hold-up  alarm  devices. 


y      1  •■ 


8.    List  two  types  of  video  surveillance  systems, 


9.    List  two  type^  of  ^operable  operiing  syyi.tclies. 
10.    List  two  barrier  penetra:^|oh  detept ton  devices 


INDIVIDUALIZED  LEAffhiNG  SYSTEMS 


•  Self  Assessment 
finswefs 


1.    Normally  open  and  normally  closed. 


2.    Thermal,  photoelectric  particle  detector,  ultraviolet  and  infrared  flame  detectors, 
.Ionization  detector. 


3.    Electromechanical,-  piezoel  Jfctric,  .ge 
wire  switches. 


geophone  antl  electret  cable  t/'finsducers .  •  Taut 


4.    Microwave  and  active  infrared, 


t5.    Ultrasonic,  microwave,  sonic,  passive  infrared/ passive  audio. 

**'  '       \  •■  ' . 

•'{      '  \      "  • 

6.    Capacitance  sensors,  pressure  rflafs  and. -point  sensors. 


.    7.    Foot  rails,  money  c^ips,  hold-up  buttons ,  traps, 


•   8.  .  CCTV  video  ani  video  .tape  recorcis. 


9.    Magnetic  switch  and  contact  switches 


.,  10,    Vibration  detectors,  glass  breakage  detectors,  heat  sen$ors\  foil  tape  and  break- 
v^re  grills.  '  * 


o 
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Post  ^ 
Assessmenf 


iCJassify  the  following  devices  according  to  their  use  as: 

Fire  detection 

-  Hold-up  detection 

-  Fence  disturbance  sensors 

-  Invisible  barrier  detectors  ^exterior) 

-  Buried 'line  sensor  ^ 

-  Volumetric  motion  detector  /  ' 

-  Barrier  penetration  detector 

-  Operable  opening  switch  -  . 

-  Rroximity  andipoint  sensor 


I.    Capacitance  sensor. 


4 


■  I 


2.    Infrared  (passiv,e)  ^ 


3.  »  Ultrasonic 


4.    Balanced  magnetic  switch 


5.    Geophone  transducer 


6.    Glass  breakage  sensor 


7.  Micr^oj/ave 
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Post 


ssessment 


8..   Ionization  detector 


'9.    Money  clip 
10".    Infrared  (active) 
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■■■V.I 

IPIStfUCtOf 

Post  Assessment  Answers' 


1.    Proximity  and  point  sensor 

•  7 

1.    Volumetric  motion  detector 
,  3-    Volumetric  motion  detector 
4,    Operable  opening  switch 


A 


/ 


5,  Fence  disturbance  sensor/vuried  line  sensor 

■  .    .    .  ) 

6.  Barrier  penetration  detector 


7.    Invisible  barrier/volumetric  motion 


8.  .Fire  detector. 


9.    Hold-up  detector 


10.    Invisible  barrier  detector 
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Supplement^rii 
References 


•  Barnard,  Robert  L.    Intrusion  Detection  Systems: 
Applications^    Butterworth  Publishers, 


Principles  of  Operation  and 


Boston,  1981. 
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CONTACTS 


f  • 

t 

If        ,  <v 

Goal:    *  ' 

) 

The  apprentice  will  be  able  to 
describe  contacts  and  their 
application • 

Perfornxance  Indicators: 

l*^  Describe  magnetic  contacts* 

^      ~  .) 

2*    Describe  other  types  of  contacts* 

3.    Describe  application?  for  contacts./ 

ft 

■  \   f  ■ 

\    '   '  '    ^  ■      ■  '  •  ' 

s 

« 

O   i  — T  . 

f 

\    instbIjctional  learning  systems 


Stuc^y  Guide 


Read  jthe  goal  and  performance  indicators.  Find  out  what  can  be  learned  f»;om 
this  package. 

R^ad  the  vocabulary  list.    Get  acquainted  with  new  trade  terms, 
study  the  introduction  .ancf  information  sheets,  ' 
Complete  the  job  s{ieet. 

Complete  the  self  assessment  and  che^^  your  answers. 

Complete  the  post  assessment  and  have  the  instructor  check  your  answers. 
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Built  In  mechanical  magnetic  shunt 

Built  iti  stfftiJs' light 

Bui  let>  nose  sensor 

Double  pole  ^ 

Double  throw 

High  security  contacts 

Intermittent  '        .  ♦ 

Jumper  proof  contacts 

Magnetic  contacts 

Plunger  type  contacts 

Relays 

Ribbon  switch 
Single  pole 

Single  throw  * 
Switch  mats 
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Introduction 


^Contacts  are  the  working  parts  of  switches  and  relays.    The  alar-nr  business  useS'4.. 
many  kinds,  shapes  and  sizes'Of  Switches.    Many  "switches  ar^  specially  adapted 
^to  the  security  field.  •      .  ' 


The  magnetic  switch  is  the  most  common  of  contacts  used  in  security  alarm  systems.. 
Circuits  may  be  wired  with  normal ly' open  circuits  that  alarm  when  the  contacts  are 
closed.    Or  normally  closed  ^witches  may  be  used  in' an  alarm  system.    The  NC  switch 
alarms  when. the  contacts  are  separated.  . 

I  4 

A  good  knowledge  of  contacts  is  necessary  for  the  installer  of  al^irm  systems.. 
The  contadts  determine  whether  an  alarm  signal  is  transmitted  to  the  signal 
processor.  'The  installer  must  be  able  to  select  and  install  -switches  that  will 
send  a  signal  at  the  appropriate  time".  .      '  . 
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Information 


Contacts  are  the  points  at  which  currents  either  make  or  break  a  circuit.  Both 
switches  and  relays  have  contacts. 

Contacts  are  described  as:     '  ^       .  '  • 

-  'Single  p6le  switches 

-  Double  pole  switches  •  ,• ' 


The  single  pole  switch  is  SP  and  the  double  pole  is  DP', 
designated  as  single  throw  and  double  throw  (ST  and  DT) 


SPST  means  that  the  switch  "is  "a  single  pole,  single  throw  switch, 


Switches  are  also 
For  example,  the  letters 


It  i-s  attached  to  one  pole  and,  when  thrown,  touches  one  pole, 
will  be  switched  to  another  circuit  when  thrown. 


A  SPDT  switch 


A  double  pole,  single  throw  switch  (DPST)  is  either  on  or  off- 


o- 


The  double  poVd,  double 'throw  (DPDT)  is; 
TYPES  OF  CONTACTS 


-o- 
-o- 


o — 


o- 


J 


f 

(lagnetic  contacts.    The  magnetic  switch  is  the  workhorse  of  the  security  alarm 
Tjidustry.    Rqed  type  switches  are  magnetic  contacts.    Thes6  are 'used  in  protecting 
doors  and^windows.    The  magnet  is  rtiounted  on  the  door  cind  the  metal  bar  is  mountedv 

ton  the  door  frame.  *As  the  door  is  opened,  the  tv/o  contacts  are  separated  and  the 
system  alarms*-    Magnetic  contacts  can  h&  bought  in  many  shapes,'  sizes  and  for  special 
purposes/  Some  typical  magnetic  switches  are  shown  below* 
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NO,  40  SERIES  WIDE  GAP  C))ilTACTS 

ExUtt  powoflul  •  Up     ?  gap  •  I(]oftl/<)r  poorly  filled  w 
(lowu  Of  doom  •  LOxan  houning  •  til  Li5lo(J  •  Oroy 
3/16'  L  K  I"  W  K  1   H  •  Comploto  wilh  milflnol 
No-.  40      SPSr  clQSed  cirruil  \ 
No.  40  2      SPOT  closoO  or  opun  c>r<iyjj.y 
No.  40SP      S«imo      No  40  wilh  iJxtfil  holding 
'        ^  powpr 
No  40-2SP      S.imo  iis  No  40  ?  wilh  otUw  holding 
powof 


NO  35  SERIES  SKUNT  CONTACTS 

M.iQnelic  conUicl  wilh  bihlfln  shiiril  switch  • 
Eliminates  shunt  locks  and  provides  dulomatic  bell 
lest  •  To  operate  arm  control,  depress  button  and 
open  door »  Alarm  will  not  sound  Subsequent  open 
mg  of  door  will  soiind  fll<vm  •  U  L  Listed  •  Grade  A 
approved  ^  Complete  with  magnet 


35  , 


No  35 
No  35  2 


SPST  clojod  cifcuil 

SPOT  f:l(>5e(J  or  opon  cifCud 


NO.  13  REEO  SURFACE  CONTACT 

Economical  •  Ideal  for  damp  chmales  •  Hermetically 
seaiethgold  alloy  plated  cbntacis  •  %  '  gap  •  Grey  • 
For  cinsed  circuit  systems  •  ?  1/8'  [  x  3/8"  W  x 
V;  "  H  •  Complete  with  magnet 


ND.  59  REC€SSED  CONTACT 
Repel  mechanism  •  Extremely  difficult  to  defeat  *  Nar 
row  beam  magnetic  field  lor  high  secutiry  •  Unique 
"Eloating  Magnet  Action"  •  Completely  concealed** 
Recesses  into  two  V-i"  holes  •  Maximum  1/16"  gap 
Jor  extra  security  •  U  L  Listed  •  For  closed  circuit 
systems' •  Switch  casing  1  I  x  V4"  dia  .  Magnet 
casing  V?"  I  x  V-i  "  dia  .  Flanges  1  5/16"  Hx  1"  W 


NO.  46  SERIES  WlOE  GAP  CONTACTS 

Similar  to  (^0  39.  above,  except  up  to  1  7/6"  gap 
U  I  listed  /  Grey  •  4'A"  L  x  V?"  W  x  7/8"  H 
Complete  with  magnet 

No.  46     SPST,  closed  circuit 
No.  46-2     SPOT,  closed  or  open  circuit  , 


NO  14  RECESSEO  REE()pCONTACT 

Mmialure  si/e  •  ( asily  mslallea  and  concealed  • 
1/8  gap  •  !)  '  wire  leads  •  Ideal  lor  narrow  frame 
windows  and  sliding  glass  doors  •  U  I  Lisled  •  \ 
S/16  I  X  J/16"  W  (Base)  x  9/16"  W  (Flange)  • 
Complele  wjlji  magnet 


13 


14 


V 


PLUNGER  TYPE  CONTACTS  •  . 

Plunger  contacts  are  used  in  window  protection,    These  switches  arc  installed  in 
a  way  that  causes' the  plungeV  to  be  depressed  whejj  the  window  is  moved.    One  of 
the  most  cormion  of  plunger  contacts  is  the  bul'let  nosed  sensor.    Some  typical 
plunger  contacts  a)^e  sliown  in  the  following  pictures. 


116T/117T  PLUNGER 
CONTACTS 

Cam  action  allows  Installallon  at  top 
of  doorway. 

No.  116T     N  O    lor  closed  circuit 
syslortis 

No.  117T     N.C.    lor   6pon  circuit 
systems 


NOS.  8/7  ALL  PURPOS^  CONTACT 

BuMot  nose  design  allows  contact  to 
bo  operated  from  slide  pressure  as 
well  as  convenlional  forward 
pressure  For  3/16"  hole. 

No.  8     N  O    lor  clouod  circuit  ^ 
systems  '  J 


No.  7 


NO  for 
systems 


open  circuit 
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SWITCH  MATS 

•Switch  mats  are  installed  where  an  intruder  will  step  on  them  and  trigger  an  alarm. 
Mats  are  commonly  operated  on  closed  circuits.    The  contacts  are  opened  when  a 
.burglaV  steps  on  the  mat  and  shorts  the  end-of-line  supply.     A  diagram  of  a  closed 
loop  switch  mat  circuit  is  shown. 

FOR  A  SUPERVISED  INSTALLATION,  the  No.  158  mat  can  be  connected  into  any  closed-circuit  burglar  alarm  system 
1(1  the  following  mgnner: 


1 


end  of  line 
supply 


contacts 


if 


MAT 


contacts 


CONTROL 
INSTRUMENT 


When  a  mat  is  stepped  on.  it  shorts  the  er7d-of-line  supply  and -causes  Itie  proletlive  circuit  relay  ia*drop  out.  This 
method  gives  a  completely  supervised  installation  and  is  ideal  for  commercial  installations. 

RIBBON  SWITCHES  . 


Ribbon  switches  are  normally  open  contacts  for  pilot  contt'gls.    These  switches  are 
long  and  ribbon-like.    They  are  usually  fastened  with  adhesives^to  an  objects  Some 
heavy-duty  ribbon  switches  are  used  to  monitor  traffic  on  a  road.    Ribbon  switches 


are  3/4"  to  1  3/4"  wide  and  3/16"  to  1/2"  thick, 
are-  1,  2,  5,  8,  10,  12,  15,  13  and  20  feet. 


Standard  lengths  of  ribbon  switch 


Some  ribbon  switches  are  shown  below. 


ERIC 


RIBBON  SWITCHES 

T^aposwllch  "Controllex"*  Ribbon  switch^  aro 
normally  open  momentary  contactors  lor  pilot  controls 
or  light  duty  actuation,  Thes»^>flbbon  switches  oiler 
preds  at-any  polnt  controf;  they  are  sell'bottoming;  and 
they  eliminate  linKagos  required  with  other  sensing 
switches.  '  > 

Taposwitches  are  molstureprool  when  lactory  sup- 
plied or  properly  sealed  In  the  Held,  They  are  rugged  with 
high  quality  contacts.  See  notes  lor  ratings. 

All  switches  are  available  In  any  length.  The  (ollow- 
ing  lactory  lengths  arb%tandard:  1,  2,  5.  8,  10,  12,  15,  18, 
20  ft,  ^ 

Controllex  ribbon  switches  can  be  mounted  (•most 
surldces  with  vinyl  adhesive  sealarit,  or  cut  to  any  length 
and  rosealod.  Submerslon  prool  switches  must  be  so 
spoclllod.  Extruded  Aluminum  mounting  channels  aro 
available  for  A,  B,  BP,  and  Bf*H  prolllos^  Controf  lex  Rib- 
bon  Switched  lend. themselves  to  the  TAPESWITCH 
FAILSAFE  circuit. 

All  Controflox  Ribbon  Switches  may  bo  collod 
without  shorting  except  style  180  flex  Switch. 
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SPECIAL  PURPOSE  CONTACTS 

'  •  — —  ^ 

Jhere  are  several  contacts  that  have' been  developed  to , meet  special  needs.  These 
include:  .  • 

*  Built-in  mecham'-ca*! -magnetic  shunt.  ' 

These  contacts  hjave  a  rubber  button, that  sticks  up  from  the  top.    When  a  •\ 
person  v/ishes  to  arm  the  system,  they  hold  dov/n^the  button  v;hile  openipg 
the  door.    As  they  leave  and  close  the  door,  the  contact  releases  ttie  shunt 
and  the  contact  returns  to  normal  operation.  V    "    .  , 

*  Built-in  status  light  ^         .  ' 

These  contacts  have  an  L.E.D.  built-in  to  inlicat^s  protective  loop  status. 

*  Hiali  security  contacts 

—  1    * 

In  cases  where  an  intruder  may  defeat  a  standard  system,  a  bias  magnet  is 
built-in  the  switch  housijig.    If  someone  tries  to  defeat  the  system  with  a 
magnet,  the  system  will- alarm.  . 


Jumper  proof  contacts 


These  special  contacts  have  a  built-in  resistor  and  are  wired  in  series. 
Any  attempt  to  cut  or  short -the  wires  or  to  bypass^  the  contacts  will  alarm 
,       the  system.  .  ^ 

APPLi CATIONS  '       •  ■ 

MagnjGtic  contacts  are  very  reliable.     The  one.  probl^em  that  can  cayse  trouble  i^ 

intermittent  or  "swinger."  These  svyinger  problems  are  very  difficult  to  trouble- 
shoot  because  they  come  and  go. 

Ary  installer  must  depend  ©n  U.L.  listings,  to  determine  the  relia"bility  of  cog^acts. 
The  letters  AMQV  on  the  U.Lv  listfing  indicates  that  the  contacts  meet  their  test 
requirements.'  ,  ' 

Magnetic  contacts  may  have  problem^  in  such  places  as  machine  shops  where  metal 
particles  will  cljng  to  the  contacts.    Moisture^can  also  cause  a  problem  by  forming 
a  shunt  path  for  the  signal,.  ^ 
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Information 

II  II  V^l  1  1  M%mm  VIV#i  1 

If 

1 

♦ 

■    A.           ^      .  - 

Switches  are  common  to  all  detection  devices.    Magnetic  sv/itches  are  standard,for 
interior  perimeter  protection  of  doors.    Such  circuits  as  foil  tape,,  sv^itch  m^its 
and  plunger  type  switches  are  also  used  in  perimeter  detectors.        >  . 

Relays  are  types  of  switches.  The  relay  contacts  are  operated  by  electromagnetic 
energy  between  high  and  low  voltage  sources. 
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Assignment 


o 


Complete  the  job  sheet. 

Complete  the  self  assessment  and  check  answers.  . 
Complete  the  post  assessment  and  have  instructor  check  your  answers.' 


\ 


ERIC 


583 


INSTRUCTIONAL  LEARNING  SYSTEMS 


i)ob  Sheet 


INSPECT  A  VARIETY  OF  CONTACTS 


Find  a  source  for  contacts. 

-  Magnetic 

-  Plunger-type 

-  Ribbon  switches     '   ,  * 

-  Special  purpose  ^ 
Inspect'each  type  of  switch. 

-  Note  construction  of  switch 

-  Note  characteristics  that  can  be  identified  for  future  reference 

-  Note  markini^s  on  switch 


Study  manufacturer's  specifications  for  switch 
f 

-  Open  or  closed  circuit 

-  Recommended  applications  » 
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Self 

Assessment 


What  type  of  switches  are  shown  below? 


3. 


o 
o 


r 


4. 


Cr 


O 


5.  •  What  is  a  relay? 


G.    What  type  of  a  switch  is  the  reed? 


'7.    What  is  a  bullet-nosed  sensor? 


I 

8.    What  is  a  shunt  used  for? 


9.'  An  is  used  as  a  status  light  to  indicl'ate  the  status  of  the  protective 

loop. 

^jjj^  10.    What  does  the  letters  AMQV  on  an  U.L.  listing  tell  us  about  contacts? 
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Self  flssessment 
flnswers 


1.  SPST 


2.  SPOT 


3.  DPSt 


4r  DPDT 


> 


5.    A  relay  is  a  switch  thai  is  operated  by  electromagnetic  force  between  a  high 
and  a  low  voltage  field.        '  -  . 


6.  Magnetic  . 

7.  ♦Plunger  type  switch. 


} 


— ^0  remove  aVparfof  the  circuit  from  protected  status 


9.'  LED  .  • 

10.    The  contacts  have  passed  the  U.L.  te^itts. 
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Post 


Assessment 


Draw  the  following  switch  arrangements 


1.  SPST 

i 

2.  SPOT 

3.  DPST 

4.  DPDT 


5.  •  What  is  the  difference  between  a  switch-  and  a  relay? 


6.    List  orfls  type  of'magnetTc  switch  used  in  alarm  systems.,  , 


7.    List  one  type  of  plunger  switch  used  in  alarm  systems, 


8.  .  List  two  spei:ial  purpose  contacts 


9.    What  is  the  nic^kname  of  an  intennittent?  . 


10.    What  are.ribboo  switches  normally  Qsed  for? 
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^nstructof 

Post  Rssessment  flnswers 


1; 


or 


•0 
o 


5.    A  relay  is  operated  by  the  electromagnetic  energy  between  high  and  low  voltage 


•   sources^.    Switches  are  operated  manually.  -» 


6,..  Reed 


7.    Bullet  nos'ed  sensor. 


8.-  Built  in  mechanical-magnetic  shunt,  built-in  status  light,. high  security 
contacts,  jumper  proof  contacts. 


9.  Swinger 
10.    Pilot  controls. 
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References 
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90230. 
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VOLUMETRIC  AND  SPACE  DEVICES 


Goal: 

The  apprentice  will  be  able  to 
describe  space  and  volumetric 
Input  devices. 


Performance  Indicators: 

1.    Describe  space  and  volumetric  devices. 

2s    Classify  space  and  volumetric  devices  as 
motion  detectors,  stress  detectors, 
proximity  devices,  gas  detectors  and 
photo-electric  devices,  • 


' — or 
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Study  Guide 


•  Read  the  goal  .and  perforfnance  indicators.  >  - 
Read  the  ^vocabulary  lis^ 

^  Study  the  introduction  and  information  sheets. 

•  Complete  the' job  sheet.  > 

Complete  the  self-assessment  and  check  answers. 

•  Complete  the  post-assessment  and  have  the  instructor  check  your  answers. 
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Yocabularu 


•  Active  motion  detector 

•  Capacitance  devices  ' 

•  Gas  detection  deivces 

•  Microwave 

Passive  audio  detectors 

•  Passive  infrared  detectors 
Passive  motion  detector 

•  Photoelectric  devices 

•  Sonic  devices 

•  Stress  detection 

•  Ultrasonic  devices 
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Introduction 


r 


.Detection  devices  are^  the  workhorses  of  alarm  systems.    The  installer  mu^t  be  able 
to  select  devices  thai  are  appropriate  to  each  installation.  \\  y 

A*  nwm^er  of  detectors  are  knowi\  as  space  and  volumetric  devices.    Such  device^, are 
used  to  protect  space  and  volume  that  an  intruder  must  cross  to  reach  the  protected 
item.    Fire  and  smoke  sensors  are  also  space  and  volumetric  devices..    A  sensor  that 
detects  fumes  of  toxic  substances  is  also  a  volumetric  device.  . 

This  package  is  designed  to  help  the  apprentice  in  classifying  space  and  volumetric 
devices  into  groups.    The  ^ibility  to  group  the  many  devices  according  to  their  function 
will  make  it  easier  to  make  wise  choices  on  detectors.    Choices  can  be  made  from  a 
few  detectors  that  serve  a  specific  function  rather  than  from  a  hodgepodge  of  detection 
devices.  ° 


/ 
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Information 


t  » 

Space  and>V(iTUmetric  Devices  »  '  •  » 

/  /» 

r  Volumetric. detectors  are  cal led  motion  detectors .    Motion  detectors  are  classified  as 
active  and  passive  (tetectoi^s.    The  common  motion  detectors  are  classified  below. 

Active  Motion  Detectors  '  ' 

^  -    Ultrasonic  *  *       .  .  , 

-  Microwave  - 

-  Sonic 

Passive  Motion  Detectors 

-  Pass^ive  infrared 

-  Passive  audio 


Ultrasonic  Detector^ 


The  ultrasonic  motion  detector  consists  of  a  transmitter,  receiver  and  a  control  unit. 
The  transmitter  sends  out  an  accoustical  energy  pattern  that  fill*  up  the  detection 
zone.    The  reflected  energy  is  picked  up  by  the  receiver  and  processed  by  the  signal 
processor.    The  reflected  energy  is  of  the-  same  frequency  as  the  transmitted  energy. 
When  an  intruder  moves  into  this  energy  pattertT^^the-signal  Is  change?:  Tyie'~UTEra- 
sonic  detector  works  on  the  principle  of  the  Dofoler  frequency  shift.    The  transmitter 
and  receiver  are  often  housed  in  one  unit.    This  type  of  uhi^t  is  called  a  transceiver. 

The  control  box  qf  an  ultrasonic  detector' contains  a  signal  processor^  power  supply  and 
stand-by  battery  system.    An  ultrasonic  transceiver  unit  is  shown  below. 
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Information 


The  ultrasonic  systems  can  be  operated  as  mastpr-^lave  units 
be  controlled  by  one  signal  processbr. 

Microwave 


Many  transceivers* can 


\  Microwave  is  actually  a  form  of  radar.    The  FCC  regulates  the  frequencies  that  can  be 
used. in  radar  transmission.    The  allowable  frequencies  all  fall  within  the  microwave 
range.    The  microwave  sends  out  a  radiation  pattern  at  10,525  MHz.    An  intruder  will  ' 
interrupt  that  pattern  and  cause  a  Doppler  frequency  shift  which  is  convierted  into  an 
alarm  signal .  '     ^  i 

Microwave  detectors  consist  of  a  single  unit'that  contains  if  Idetector  antenna,  power 
supply  and  signal  processor.    Some  problems  are  found  in  making  microwave  instal latipns 
The  ability  of  microwave  to  penetrate  walls  can  lead  to  false,  alarms.    If  care  is  not 
given  to  its  location,  the  microwave  unit  may  pick  up  motion  through  the  walls  of  the  - 
building.  '  . 

s 

The  shape  of  the  antenna  determines  the  microwave  pattern  of  detection.    Many  con- 
figurations of  antennas  are  available. 

A  microwave  (self-contained)  unit  is  shown  in  the  following  picture. 


Some  typical  microwave  patterns  are  shov;n. 


MODEL  2820 


iliillliilililllli 


MOD|LS  2600/2840 


RP20 


RP40 


RP70 


35* 


40* 


t 
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Information 


Soni  C  i  . 

Sonic  detectors  use  an  audible "frequency  range.    The  detector  consists  of  a  control 
unit  and  a  transceiver  unit.    The  transceiver  unit  are  electromagnetic  speaker  trans- 
ducers.   Each  transceiver  unit. can  protect  a  volume  of        x>40'  x  10'.    One  control 
unit  can  handle  7  to  8  transceiver  units.    The  syst^em  is  audible  and  may  be 
irritating  for  those  that  have  to  be  in  the  area  while  the  system  is  turned  on. 

Passive  Infrared—  )  ' 

Infrared  detects  body  temperatuVe.    When  an  intruder  walks  into  the'infrared  pattern, 
thermal  sensors  detect  the  change  and  trigger  an  alarm.    Infrared  detectors  are  self-^ 
contained  units.    A  siApal  processor,  thermal  sensor  and  pCwer  supply  are  contained  in 
one  unit.    Passive  infrared  can  be  installed  aS  master-slave  units  with  one  master 
control  unit  for  several  slave  detector  units. 

PassiveYudio  Detectors  ' 

Audio  detectors  listen  for  audible  noisfe.    When  an  intruder  breaks  into  a  protected 
area,  the  audio  detector  will  alarm.    The  detector  must  be  adjusted  to  handle  normal 
noises  witi||^  alarming.    Several  techniques  are  used  to  avoid  false  alarms.  Those 
techniques  im:lude  the  use  of  cancel lati on- mi crophortfes  and  pulse  count  circuits. 
Audio  systems  are  often  used  in  schools  because  the  detectors  can  be  wired  into  the 
public  address  system  for  the  school. 

Stress .Detectors 

There  are  several  types  of  detectors  tha^  operate  on  stress  and  strain  that  is  applied 
to  the  protected; area.    Stress  detectors  include  glass  breakage  sensors,  vibration 
detectors  and  seismic  operated  devices.    Foil  tape  is  also  a  stress  de^i^or  used  in 
window  protectiG^n.    Several  types  of  fence  sensors  are  operated  by  stress  pn  the 
wire.  Y  . 

Gas  Detection  Deviqes 

Gas  detection  devices  are  used  to  detect  gases  in  a  protected  arG!|i.    These  sensors 

detect  the  vapors  of  kerosene,  solvents,  hydrogen,  ammoniS,  carbon  monoxide  and  other 
hazardous  materials.              ■           '  . 
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Information 


Sound  Discrimination  Devices         '  i  : v  '  , 

■>  • 

A  sound  discrimination  device  uses  amplifiers  with  filters  to  discriminate  between     ■  • 
sounds.    These  devices  require  careful  adjustments  to  avoid  false  alarms.    The       .  • 
discriminator  must  be  able       ignore  the  background  sounds  and  still  al-arm  when  an 
intrusion  occurs.    Th^iye^cli^vices  differ  from  audio  systems  that  "listen  in"  on 
sounds.    The  discriminator  must  make  its  own  decision  on  \^hether  the  alarm  should  &e 
triggered.  .  ] 

Capacitalnce  Devices  » 

Capacitance  detectors  are  used  to  protect  items  suth  as  vaults  and  filing  cabinets. 
The  device  sets  up  an- electrostatic  field  about  the  protected  object.    When  an  intruder 
enters  this  field,  the  capacitance  is  changed  and  an  alarm  is  triggered.    These  devices  ^ 
are  called  proximity  sensors  because  the  intruder  must  be  very, close  to  the  object  to 
activate  the  alarm.  .  ,  . 

Photoelectric  Devices  '  . 

Photoelectric  (electric  eye)  devices  are  used  to  set  up  protection  barriers.    Wheti  an 
intruder  crosses  the  beam  of  the. device,  an  alarm  is  set  off.  'Three  types  of  light 
sources  (beams)  are  used  in  photoelectric  devices.    Light  emittingdiodes,  incandescent 
light  and  infrared  may  be  used  to  provide  the  beam.    Infrared  and  LED's  are  invisible 
forms  of  light.    The  incandescejjt  light  can  be  seen  by  the  intruder  and  is  used  in 
rron-security.  applications.  " 
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'   •  ♦  Complete; the  Job  Sheet. 

#  Complete  the  self  assessment  and  check,  answers. 

•  Complete  the  post  assessment  and  have  the  instructor  check  your  answers 


A 


-1 
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^    'CLASSIFY  DETECTION  DEVICES  ' 

List  detection  devices  into  categories  according  to  th^ir  function. 


Motion 
Detectors 

Noise 
Devices 

stress 
Devices 

T  

Proximity 
Devices 

Electric  Eye 
Devices 

 *    -    ■    i  .  ■  •  -  . 

• 

• 

• 

* 

m 

♦ 

K 

* 

• 

i 

0 
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•Self 

AssGSsment 


• 

*  .     1.    List  two  aqttve  motion  detection  devices 


2.    List  two  passive  motion  d&tection  devices. 


3.  The 


frequency  shift  is  the  principle  for  operation  of 


ultrasonic  and  microwave  detectors. 


4. 


det^ectors  sense  body  temperatures  in  the  protected  area 


5.    Capacitance  detectors  alarm  when  an  intruder  breaks  the  capacitance  of  an 

.     field.  . 
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I 

Self  Dsseissment 
Rnswers  - 


r 


1.    Ultrasonic,  microwave,  sonic 


2..   Passive  infrared  and  passive  audio 


3.  Doppler 


4.  Infrared 


5.  Electrostatic 
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Assessment 


k 

1.    A  form  of  radar  used  in  motion  detectors  is  called 


2.    An  active  motion  detector  that  v^rks  at  audible  frequency  range  i: 


1    ,  » 


3.    List  two  examples  of  stress  detection  devices. 


4.    What  is  the  major  problem  with  sound  discrimination  devices? 


5.    U'st  two  types  of  b*§ams  used  in' photoelectric  device; 
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tnstfuctof  ^ 
Post  Assessment  flfiswers 


1.  Microwave 


2.  Sonic 


3.    Vibration  sensors,  glass  breakage  sensors,  foil  tape,  seismic  devices. 


4.    False  alarming  from  unusual  noise  levels. 


5.    LED's,  incandescent 'light,  infrared. 

o 
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Supplementarii 
References 


Barnard,  Robert  L.    Intrusion  Detection  Sygtems:    Principles  of  Operation 
and  Applications.    But,t.erworth  Publishers.    Boston,  1981, 
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16.4 


7 


PROBLEMS  m  APPLICATIONS  OF  DEVICES 


Goal: 

The  apprentice  will  be  able  to 
describe  common  .problems  and 
applications  of"  detection  devices. 


ERIC 


Performance  Indicators: 


1 ,  Describe  problems,  of  Various  . 
detection  devices. 

2.  Describe  general  applications  of 
various  detection  devices. 
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Study  Guide 


J  « 

Read  the  goal  and  performance  indicators  for  this  package. 

.Read  the  vocabulary  list  to  learn  new  trade  terms  to  be  learned. 

Read'the  introduction  and  information  sheets  for  technical  information 

Complete  the  job  sheet.       ■-'■■^  ' 

Complete  the  self  assessment  and  check  answers  v/ith  answer  sheet. 

Complete  the  post  assessment  and  have  instructor  Check  your  answers. 


\ 


ERIC 


606 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Vocabulary 


Active  volumetric  device 
Capcicitance  detector 
'Microwave  motion  detector 
Passive  infrared 
Passive  volumetric  device 
Photoelectric  beams 
Proximity  .device 
Seismic 
Sound  system 

4 

Stress  detector 
Ultrasonic  motion  detector 
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Introduction 


Detection  devices  have  a  range  of  applications.    Some  applications  are  more  suited 
to  the  device  than  others.    A  device  v/111  tend  to  have  fewer  problems  when  the 
appropriate  application  Is  made  of  the  device.      ,  ' 

All  detection  devic.es  have  problems  with  false  alarms  and  failure  to  alarm. 
Problems  can  be  greatly- reduced  by  making  proper  applications. 

This'package  will  highlight  the  problems 'of  each  type  of  detection  device  and 
show  the  application  for  which  it  is  most  suitable. 
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Information 


The  following  chart  lists  common  types  of  detection  devices,  their  problems  and 
their  most  apf)ropriate  applications. 


DEVICE 


PROBLEMS 


" — ir  

APPLICATIONS 


Photoelectric 
Beams 


Cold  weather  may  cause  frosting 
of  optical  parts  of  system.  . 

Strong  sjuffl-ight  on  the  receiver 
may  caljse  false  alarm'. 

Grass,  shrubrand  trees  may 
grow  and  break  ithe  beam. 

Beam  interruptions  caused  by  • 
animals,  insects,  parked  cars, 
etc.  will  cause  false  alarm.  . 


Used  to  establish  protection 
both  inside  and  outside  of 
buildings. 

Used  on  entrance  ways  and 
other  access  routes. 


Passive *infrared       Temperature  changes  from 

heaters,  lights  and  air  ducts 
may  cause  enough  thermal 
change  to  alarm  the  system. 

Dogs,  cats  and  other  animals 
may  produce  enough  body  heat 
to'  d'larm  the  system. 


Wide  angle  patterns  are 
used  to  cover  a  room. 

Narrow  angle  patterns  are 
used  for  aisles,  hallways. 
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Information 


DEVICE 


PROBLEMS 


Ultrasonic  Motion 
Detectors  , 
(Active  Volumetric 
Device) 


Audible  noises  such  as  gas 
leaks,  whistles,  machinery 
will  cause  a  false  alarm. 

Telephone  bells  that  ring 
at  randomltlmes  may  cause 
problems  with  false  alarms. 

Changes  in  temperature  and 
relative  humidity  may  help 
to  create  false  alarms. 

Air  turbulence  from  fans 
and  air  conditioners  can  ~ 
cause  false  alarm. 

Objects  in  motion  within 
the  protected  areas  are 
problerfis,  i.e.  doors 
shaking  In  the  wind, 
swinging  signs. 


APPLICATIONS 


.Usually  used  to  protect 
individual  rooms  or 
portions  of  a  room. 


Microwave  Motion 
Detectors  . 
(Active  Volumetric 
Device)  . 


Microwave  tends  to  penetrate 
walls  and  respond  to  motion 
on  the  other  side.    This  creates 
fa-lse  alarms.  \ 

Failure  to  alarm  because  o\ 
transducer  blockage  by  metal 
objects,  X-mas  ornaments,  etc. 

Metal  roofs,  walls  and  doors 
shaking  In  the  wind  cause 
false  alarms. 


Outdoors  within  a  fenced 
al^ea  as  perimeter 
detection  device. 

Indoors  as  a  volumetric 
motion  device. 
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Information 


DEVICE 


PROBLEM 


APPLIQATIOMS 


Microwave  Motion 
Detectors  (cent. ) 


Animals  can  cause  problems. 

.  Two  way  radios  cart  cause 
false  alarms. 

Insects  within  the  unit  can 
false  alarm  the  system. 


Capacitance 
Detectors 
(Proximity  Device) 


Problems  occur  if  the  protected 
item  is  not  well"  insulated  from 
the  floor. 

Problems  occur  when  the 
sensitivity  level  is  set  too 
high.    (False  alarms. ) 

•Problems  occur  when  the  system 
is  not  properly  grounded. 

Problems  occur  when  the  sensi- 
tivity level  is  set  too  high 
to  avoid  false  alarms. 
(Failure  to  alarm). 

Problems  dtcur  when  too  many 
objects  are  protected  in  one' 
system.    Follow  manufacturer's 
directions. 


Use  to  protect  valuable 
item  storage'.'  Used  on 
metal  vaults,  filing 
cabinets  1  etc. 


Sound  Detection 
Systems 

-  "Listen  in" 
Detectors 

-  Sound  Discrimination 


Problems  arise  from  unexpected 
noises  that  are  not  intruders. 
(False  alarms) 


Schools  are  a  common 
application  of  sound 
detection  devices.  The 
devices  can  be  wired  into 
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1 


Information 


'DEVICE 


PROBLEM 


APPLICATION 


Sound  Detection 
Systems  (cont.) 


The  system  fails  to  alarm  if  the   the  public  address  system 


sensitivity  is  too  low. 

Cut  or  shorted  microphone 
wires  are  a  problem. 

Playing  children,  factory 
whistles,  thunder  and 
'  many  other  noises  can 
alarm  the  system. . 


4 


that  already  exists  in 
the  school 


Seismic  Detectors 


V, 


Any  earth 'tremor  will  alarm 
the  system.  Vehicles, 
animals  or  other  pressures 
that  are  unrelated  to 
intrusion  can  false  alarm 
the  system. 


Used  as  an  exterior 
perimeter  protection 
device. 


Glass  Breakage 

Some  are  subject  to 

Used  on  windows  to 

Detectors  , 

.  corrosion  which  creates 

detect  breaking  glass. 

J 

problems  of  alarm  failure. 

Detectors  can  be  removed 

from  the  glass. 

■Settings  may  be  too 

sensitive  and  create  false 

alarms. 

•  ■ 

'I 

Stress  Detectors 


Failure^o  alarm  because  of 

sensitivity  levels 

transmitted  through  floors,  etc, 


Used  on  floor  joists,  fire 
escapes,  etc.  Intruders 
weight  alarms  system. 


» 
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•  Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  check  your  answers. 

•  Complete  the  post  assessfnent  dnd  have  the  instructor  check  your  answers, 
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Job  Sheet 


>ooo«cr>ooo«r>oo-. 


II^'TERVIEW  A  JOURNEYMAN  INSTALLER  ABOUT  PROBLEMS  AND  APPLICATIONS  OF  DETECTION  ' 
DEVrGES.        ^  .  - 

•  Arrange  for  an  interview  with  a  journeyman  installer.    Ask'  for  i-1  hour  of  their 
time. 

•  Ask  the  journeyman  to  describe  the  applications  and  problems  for  each  detection 
device  (in  summary  form  of  course).  ' 

•  Make  a  set  of  notes  to  show: 


DEVICE 


PROBLEMS 


APPLICATION 


Are  the  problems  an4,  appl ications  consistent  with  the  chart  in  this  packagef? 
Did  you  learn  others  from  the  experiences  of  the  journeyman? 
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Sdf 

Assessment 


List  one  problem  for  each  of  the  following  detection  devices. 
L    Photoelectric  beams 

/ 

2.  Passive  infrared 

\» 

3.  Ultrasonic 

4.  Microwave 


5.  Capacitance 


6.    Audio  • 


7.  Seismic  '  ^ 
List  an  appropriate  application  for  each  of  the  following  devices, 

8.  Passivt  infrared 


9.  Ultrasonic 
10.  Capacitance 
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^*    wK.!?i^'^'  machinery,  telephone  bells.' temperature  change,  air 

turbulence,  moving  objects  such  as  wind  rattled  doors. 

4.    Penetration  of  walls  beyond  protected  area;  transducer  blockage  causes 
.      alarm  failure  when  blocked  by  metal  objects,  X-mas  ornaments,  etc. 

"  5.    J";P;:0Pe'"]y  set  sensitivity  levels,  lack  of  insulation  between  floor  and 
protected  item,  poor  ground,  too  many  protected  objects  on  one  line.  ^ 

6.  Noises  from  other  sources,  sensitivity  levels  improperly  adjusted,  cut  ' 
or  shorted  microphone  wires.  .  ^    k     jr    uju:>tcu,  lul 

7.  Pressures  from  other  sources  may  cause  false  alarms,  i.e.,  animals,  vehicles 

8.  Rooms,  hallways,  aisles. 

9.  Individual  rooms. 

10.  Protected  items  such  as  safes,  vaults,  paintings,  file  cabinets. 
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•Post! 

Assessment 


1.    Penetration  of  vyal Is  beyond  the  protected  area. 


0  4^ 


Reacts  to  the  body  temperature  of  stray  dogs  that  wander  through  the 
protected  area.  ■  ^    ^  ^ 


3.    Fails  to  alarm  because  the  transducer  has  beert  blocked  by  X-mas  tree 
•ornaments. 


4.  Fails  to  (ilarm  because  of  corrosion. 

♦ 

5.  .False  alarms  because  of  tremors  produced  by  an  automobile  passing  over 

the  protected  area. 

6.  faplse  alarms  to  the  noise  ofplaying  children,  factory  whistles  and  thunder, 


o 


7.  False  alarms  when  iijs-ects^rawl  inside  the  unit. 

Which  deviea  i|s  best  su-ited  to  the  following  applications: 

8.  As  a  beam  barrier  to  protect  entrance  ways  to  a  protected' area . 

9.  As  an  active  volumetric  motion  detector  for  an  outside  perimeter  area, 

10,    As  an  active  volumetric  motion  detector  for  a  single  room  in  the 
^       •  protected  area. 
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instructor 

Post  Assessment  Answers 


1^ 


1.  Microwave 


2.    Passive  infrared 


3.  .Microwave 


•4.    Glass  breakage  sensoi^s 


5.    Seismic  detectors 


6.    Audio  systems 


7.  Microwave 


8.  Photoelectric 


9.  Microwave 


ERIC 


10.    Ultrasonic  ' 
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Supplementary 
References 


Trimmer,  WiTliam  H.    Understanding  and  Servicing  Alarm  Systems. 
Butterworth  Publishers.    Boston.    1981 . 
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17.1 

KEY  STATIONS 


4 

4 

* 

• 

Goal: 

Performance  Indicators: 

The  apprentice  will  be  able  to 
describe  key  stations  and  their 
applications'  In  arming  and  zoning 
alarm  systems* 

!•    Describe  on-off  controls* 

2*    Describe  day-night  control  feature. 

3,    Describe  entry-exit  delay  feature* 

♦ 

4 

A.    Describe  bell  time-out  feature.  ; 
5.    Describe  low  speed  feature. 

6,  ^Describe  jiomentarjj  key  switches. 

7.  Describe  multiple  zones* 

• 

.  o   i  ^  Sl 

4 
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Guide 


Read  the  goal  and  performance  indicators  for  this  package. 
Read  the  vocabulary  list  of  new  trade  terms. 
Study  the  introduction  and  information  sheets. 

.A 

Complete  the  job  sheet. 

Complete  the  self  assessment  and  chfeck  answers. 

Complete  the  post  assessment  and  have  the  instructor  check  your  answers, 
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Vocabulary 


Armed 

Auxiliary  features 
Bell  time  out  feature 
Day-night  feature 
Disarmed 
Drop  relay 

Entry-exit  delay  feature 
Low-^eed  feature 
Mofnentary  key  switches  ' 
Mulltipl€  jones  * 
On-off  switch  control 
Panic  circuit 
Protective  loop 

Pulse  stretchers 
Sensitive  relay 
Zoning 
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Introduction 


The  control  panel  is  a  very  important  component  of  an  alarm  system.    It  allows  the 
system  to  be  disarmed  while  authorized  people  eoter  the  protected  area.    While  the 
system  is  armed,  the  control  unit  monitors  the  status  of  the  protected  loop.  The 
control  must  maintain  an  alarm  to  let  the  response  force  know  that  intrusion  is 
underway. 

Key  operated  controls  are  very  common  in  both  commercial  and  residential  systems. 
Even  though  many  systems  are  now  using  keyless  control  stations,  key  stations  will 
continue  to  play  a  role  in  security  alarm  sys1;j^ems. 

The  installer  must  understand  the  features  of  a  key  control  unit.  This  will  allow 
them  to  design  a  system  that  meets  the  needs  of  individual  customers. 
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Information 


V 


A  control  is  used  to  turn  a  system  on  and  off.    When  a  system  is  turned  on  it  is 
armed.    When  turned  off,  it  Is  disarmed.    In  early  day  systems,  it  was  a  matter  of 
turning  a  swi-tch  on  or  off  to  arm  or  disarm  it. 

As  systems  became-more  complex,  the  practice  of  zoning  v/as  begun.    Zoning  ia  a  matter 
of  dividing  large  systems  into  zones  or  parts  so  that  the  monitor  vnll  know  where  the 
intrusion  is  being  made.    The  response  force  can  be  directed  to  where  they  are  needed 
without  a  loss  of  time  in  a  zoned  system.    Zoning  of  large  systems  helps  in  trouble- 
shooting problems  that  may  arise  in  a  system. 

A  control  unit  prdvides  a  means ^ for  monitoring  the  protective  loop.    Ifi  case  of  an 
intrusion,  the  control  must  provide  an  alarm  to  alert  a  monitor  to  the  Intrusion. 
The  control  must  continue  the  alarm  even  after  the  protective  loop  has  been  restored. 

I  Most  new  designs  for  control  units  use  solid  state  devices  such  as  transistors  and 
integrated  circuits.    Tl^is  package  will  deal  with  stations  that  use  keys  for  arming 
and  disarming  the  systeii)s.  .  7 

On-off  Switch  Control    '  . 

Early  controls  consisted  of  an  on-off  switch  and  tv/o  types  of  relays.    A  sensitive 
rdlay  \^as  "used  to  detect  the  status  of  the  protective  loop.    The  loop  \\'as  either 
secure  or  not  secure.    A  drop  re^ay  provided  a  continuous  alaiTi  until  the  system 
was  manually  turned  off  with  a  key.   The  protective  loop  could  be  restored  without 
turning  off  the  alarm.  '  z 

Shunt  Switches 

The  shunt  switch  is  used  to  bypass  an  alarm  system.    The  ovjner  can^  shunt  the  system 
while  he  enters  a  door.    Once  inside  they  can  disarm  the  total  system  at  the  control 
box. 

Day-Night  Feature  '  ' 

In  simple  centrol  systems  that  have  only  one  protective  loop,  the  system  is  turned 
off  during  the  ddy  and  armed  during  closed  hours.    New  systems  are  wired  so  that 
some  types  of  detectors  operate  both  day  and  night.    When  a  system  is  set  for  day, 
the  night  circuit  1s  turned  off.    The  "night"  position  turns  on  all  parts  of  the 
system. 
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Information 


fiultiple  Zones  • 

The  microcomputer  is  used  in  most. complex  multiple  zdne  systems.    Some  of  the  more 

simple  systems  can  be  operated  on  key  stations.  One  such  system  places  all  the 

zones  on  a  night  circuit  and  a  few  zones  on  the  day  circuit.    This  system  of 
multiple  zoning  requires  a  minimum  of  switches.    Each  zone  must  be  connected  to  the 

control  Lox  by  a  set  of  wires.    Zoning  requires  additional  lebpr  and  costs  for 
installation. 

Lov/  Speed  Feature 

Electronic  devices  respond  much  faster  than  the  old-fashioned  relays.  Sometimes 
the  response  is  too  fast  and  results  in  false  alarms.    Some  systems  use  pulse  stretchers 
to  slow,  dov/n  the  electronic  response  time.    The  need  for  pulse  stretchers  is  dependent^ 
on  the  devices  being  used  on  a  circuit.    For  example,  glass  breakage  sensors  fere  . 
quick-response  sensors  and  should  not  be  slov/ed  down  witti  a  pulse  stretcher. 

Bell  Time  Out  Feature  , 

 —   '  •  I 

A  bell  cut-off  feature  is  used  to  limit   the  duration  of  alarms,    ['any  cities  have 
l^assed  ordinances  that  limit  the  time  that  an  alarm  can  ring,    f-ost  control  units 
have  a  built-in  feature  that  cuts  the  alarm  bell  off  after  a  period  of  ttr.ie. 

MoKientary  Key  Switches 

i'iomenta ry  |<;ey  switches  are  operated  on  a-  spring  return  that  will  turn  the  system  on 
and  off.    When  the  key  is  tuped  momenta.rily,  the  system  is  alternately  on  and  off. 
An  indicator  light  shows  the  ov/ner^ whether  the  system  ts  armed  or  disarr.ied.  Homentary 
key  sv/itches  are  used  in  remote  control  stations.    An  owner  of  a  residential  alarm 
system  riay  need  3  or  4  locations  for  arming  and  (Jisarming  the  system.    Two  colors  of 
indicator  lights gc^n  be  used  in  a  remote  system--one  to  show  if  the  system  is  on  or 
off  and  one  to  indicate  if  the  loop  is  secure. 

A  security  switch  lock  with  momentary  contact  is  shown  below. 
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Information 


EntY-y-Exit  Delay  Feature 

}(}  the  -past  controls  have  used  key  switches  or  a  shunt  that  is  located  outside  the 
protected  area.    That  system  exposed  switches  to  the  weather  and  allowed  intruders 
ah  opportunity  to  (Jefeat  the  system.    With  the  entry-exit  control,  the  switch  cah  be 
located  ihside  the  protected  area.    The  system  allows  time  for  the  owner  to  enter  the 
building  and  disarm  the  system.    Likewise,  it  allows  time  for  them  to  arm  the  system 
and  exit  the  building.    The  amount  of  time  for  entry  or  exit  is  preset  on  the  control 
unit.    Th6  entry-exit  delay  feature  can  be  used  with  remote  stations  and  multi-zone 
systems.    Some  zones  can  operate  on  an  instant  alarm  basis  while  other  zones  may  have 
a  delay  feature.  .  ' 

Auxiliary  Features 

Controls  may  be  used  to  operate  a  panic  circuit  in  addition  to  burglar  alarms.  Fire 
alarm  systems  are  often  included  with  the  burglar  alarm  control  system.  Residential 
applications  may  have  burglar,  fire  and  panic  circuits  on  one  contl"ol  unit. 

Types  of  Keys  • 

There  are  Several'  types  of  locks  used  in  alarm  systems.    These  include  round  key- 
locks, flat  key  locks,  rotary  switch  locks,  cam  locks  and  pick-resistant  locks. 
These  locks  can  be  selected  for  on-off,  shunt  and  momentary  functions.    A  typical 
cam     key  lock  and  specifications  are  shown  below. 


Medeco  Security  Cam  Locks  are  recognized  by 
experts  throughout  the  world  as  the  standard 
tor  security  In  a  Va"  diameter  lock.  No  other 
lock  o(  any  size  can  rival  Medeco  In  protection 
against  surreptitious  entry,  resistance  to 
physical  attack  and  maintenance  of  key  Integri- 
ty. Ideal  (or  control  panel  doors. 


INSTRUCTIONAL  UEARNING  SYSTEMS 


Assignment 


■  ■  f 

•  Read  pages  147-158  in  suplementary  reference. 

•  Complete  the  job  sheet. 

•  Complete  the  self  assessment. 

•  Complete  the  post  assessment  and  check  your  answers  with  the  instructor. 


/ 
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Job  Sheet 


ANALYZE  A  CONTROL  PANEL ,  - 

•  Obtain  permission  to  inspect  a  control  panel  of  a  functioning  system.    Get  a 
journeyman  installer  to  explain  the  arming,  disarming,  zoning  and  special  features 
of  the  control  unit»» 

•  -Analyze  the  system.  •        .  . 

-  Does  it  have^'a  day-night  feature?  .  ' 

-  Does  it  have  an  exit-entry  delay  feature?    I,f  so,  how  much  delay? 

-  Does  it  have  a  bell  cut-off  timfer?  ^ 

-  Does  it  use  momentary  key  switches?       ^  ' 

-  Does  it  have  multiple  zone  control  feature? 

-  What  kinds  of  alarm  circuits  are  controlled  by  the. unit? 

-  How  do  different  alarm  systems  relate  to  each  other  in  control  unit? 


\ 


1^ 


\ 
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«S€lf 

AssGSsment 


1.    What  is  zoning? 


2.    What  are  the  advariltage's  of  zoning? 


3.   What  is  the  purpose  of  a  shunt? 


4.    What  is  day-night  feature? 


5.    What  is  pulse  stretcher  used  for? 


6.    Momentary  key  switches"  are  used  in 


control  stations. 


)    7.   What  is  .the  purpose  of  an  entry-exit  delay  feature  on  a  control? 


8.    List  two  auxiliary  features  of  a  control  unit  other  than  burglar  alarms 


9, 

\ 

10. 


Two  colors  of  indicator  lights  are  used  in  remote  sj^stems.  One  is  to.  indicate 
whether  the  system  is  armed.   What  is  the  other  UgHt  for? 

What  type^of  devices  are  used  in  new  designs  of  control  .units?' 
 ^  _  .  _  — 
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Self  Assessment 


Answers 


1.    Breaking  a  large  system  into  sub-parts  or  zone^  of  protecti 


on. 


2.  Allows  response  force  to  go  direct'ly  to  problem  area.    Easier  for  the  installer 
to  troubleshoot  the  system. 

»  •    '  ■ 

3.  ^ To  shut  off  part  of  the  system  so  that  protected  area  can  be  entered,  Once  inside 

the  person -can  disarm  the  total  system  at  the  control  unit. 

«  '  •  « 

4.  Allows  parts  of  the  system  to  operate  during  work  hours  and  the  total  system  to 
work  at  night.    The  operator  merely  turns  control  switch  to  day  or  night  position. 


5.    Used  to  slow  down  electronic  response  time. 


6 .  Remote 


7.    Delays  alarm  until  owner  enters  or  leaves^^  bui Iding, 


8.    Fire  and  panic  alarm  systems. 


0 


9.    To  indicate  if  the  protective  loop  is  secure. 


10.    Solid- state-transistors  and  integrated  circuits. 
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•Post 

Assessment 


1.  A 


.owner  enters  a  build i n g . 


switch  is  ujsed  to  'shut  down  a  part  pf  the  system  while  the 


2.    Remote  control  stations  use 


key  switches. 


3.   A  device  that  is  used  to  slow  down  the  electronic  response  time  of  devices  is 
called  a  "  stretcher.  '. 


Which  other  alarm^systelns  can  be  operated  on  the  same  unit  with  a  burglar  alarm 
system*? 

A  control  feature  that  allows  an  owner  time  to  enter  or  leave  a  building  is 
called  an  ,  ,  r.       feature.  • 


7. 


V  ■  7 

On-off  switch  control  units  used  two  types  ofyrelays.    One  was  a  sensitive  relay 

to  detect  the  status  of  the  protective  loo^/ The  other  v/as  a   relay 

which  provided  alarm. 


1% 


Two  colors  of  indicator  lights  are  usecl  in  remote  systems.  One  color  indicates 
if  the  protective  loop  is  secure.    What  is  the  purp.ose  of  the  other  light? 


8.    Can  entry-exit  feature  be  used  in  remote  control  stations? 


9.  List  three  types  of  looks  used  in  security  alarms. 
10.^  What  'is  the  purpose  of  a. tell  cut  off  timer?  * 
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instructor  " 

Post  flssesisment  Answers 


1, 

2. 
3. 
4. 


5. 


Shunt  ■ 

Momentary 

Pulse 

Fire  and  panic 
Entry-exit  dalay 


6.  Di'igyp 


7. 
8. 

9. 

10. 


To  indicate  if  the  system  is  armed 
Yes 


\ 


Round  key  locks,  flat  key  locks,  cam  locks,  pick-resistant  locks,  rotary  switch 
locks. 

Shuts  off  alarm  bell  after  a  period  of  time  without  shutting  off  the  alarm  system. 
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Supplementary 
References 


Trimmer,  William  H.  Understanding  and  Servicing  Alarm  Systems 
Butterworth  Publishers.    Boston.  1981. 
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Goal: 


The    apprentice  will  be  able  to  describe 
keyless  control  stations  and  their 
applications. 
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Performance  Indicators: 

1.    Describe  digital  keypad  control  stations. 

2*    Describe  application  of  digital  control 
stations. 


* 
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Study  Guide 


Read  the  goal  and  performance  indicator  for  this  package. 

Read  the  vocabulary  list  to  find  trade  terms  to  be  introduced  in  this  package. 

Read  technical  content  in  introduction  and  information  sheets.. 

Complete  the  job  sheet.  •  ' 

Complete"  the  self  assessment  and  check  answers. 

Complete  the  post  assessment  and  have  the.  instructor  check  your  answers. 
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Vocabulary 


Decoder 

Digital  remote  stations 
Field  programmable 
Flush  type 
Keyless  stations 
Protective  loop 
Surface  mount 
Tamper  proof 
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I 


Introduction 


The  computer , age  has  brought  keyboard  equipment  for  many  purposes.    This  keyboard 
equipment^ranges  from  computer  terminals  to  s«imple  push-button  numbers  on  a  key 
pad.    Binary  language  allows  numbers  on  a  keyboard  to  be  transmitted  by  dedicated 
lines  or  telephone  lines  to  other  locations.    The  1  and  0  numbers  of  the  binary 
language  convert  into  opening  and  closing  of  switches. 

Electronic  locks  can  be  operated  from  n^r  or  far  by  punching  a  set  of  numbers  on 
a  key  pad.  This  allows  combinations  of  code  numbers  to  be  used  in  the  locking  of 
doors,  arming  of  systems  and  thousands  of  other  applications. 

The  big  advantage  of  keyless  stations  over  key  stations  is  the  ease  with  which 
combinations  can  be  changed.    The  operator  can  stay  ahead  of  a  burglar  by  changing 
the  conbi nations  for  the  alarm  systems.  „ 
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Information 


Digital  Remote  Stations  .  .  ^ 

The  digital  control  systems  are  becoming  common  to  the  security  alarm  field.  Digital 
systems  are  used  as  remote  controls  to  arm  a  system  and  to  monitor  the  status  of  the 
protective  loop.  , 

Digital  , controls  are  available  in  many  shapes  and  sizes.    Some  high  security 
models  have  up  to  60,000  possible  combinations  on  a  12-key  keypad!    These  units 
are  field  programmable  and  tamper-proof.    The  model  shown  below  has  both  off -on 
and  shunt  switch  applications. 


MODEL  7330/7340  DK^TAL  KEY  SYSTEM 

High  SecurUy  —  59,000  combinations 
Field  programmable  In  minutes     '  , 
Economical  —  up  [p  ten  7330's  on  a  single  7340 
"Touch"  key  operation 
'Tamper-prool 

For  ON/OFF  or  shunt-switch  application 

Sealed  vinyl  tough-Key  pad  for  long  trouble-tree  service 

pporates  electric  door  strikes 


S 


Digital ♦remote  stations  are  packaged  as  a  keyboard  and  decoder  module  or  as  self- 
contained  units.    A  multiple  station  control  with  tv;o  types  of  keypads  and  a 
decoder  module  are  shown  below. 
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Information 


A  self-contained  unit  with  either  surface  yunt  and  flush  type  keyboards  are  shown 
below.   These  units  do  not  require  an  encoder  module. 


6  or  12  volt  DC. 
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Complete  the  job  sheet. 

Complete  the  self  assessment  and  check  answers; 


Complete  the  post  assessment  and  h^ve  infractor  check  answers. 


if 
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Job  5h6€t 


USE  KEYLESS  KEY  STATION 

•  AsIc  a  journeyman  installer  to  explain  the  use  of  a  keypad  control  station. 

•  Get  permission  to  arm  and  disarm  the  system  by  punching  in  the  combination 
|iumbers. 

•  Ask  them  to  shov/ you  how  to  change  combinations. 

•  'Determine  the  following  about  the  unit. 

•  /  • 

-  Meaning  of  status  lights  (LED's) 

-  Is  it  a  2  or  4  wire  system?  '  / 
/                 ,  <  .  I 
'     -   What  tamper  protection  is  provided? 

-  How  many  remote  stations  are  on  the  system? 

-  Is  it  a  self-contained  unit? 

-  Are  the  key  pads  surface  mounted  or-  flush  types? 

-  What  is  the  power  requirement? 

-  How  many  combinations  does  the  unit  provide? 


/ 
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Self 

Assessment 


1.    How  many  keys  are  usually  found  on  a  remote  station  keypa 


2.    High  security  keypads  can  provide  up  to 


combinations 


3.  Remote  stations, are  packaged  in  two  forms.    What  are  the  forms? 

^  •  ... 

\ 

4.  Keypads  ^re  mounted  in  two  ways.    What    re  the  w^ys? 


5.    Why  should  stations  be  tamper-proofed? 


V 
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Self  Assessment 
Answers 


1.  12 


2.  60,000 


3.    Self-contained  units  and  with  separate  keypad  and  decoder  modules, 


4.    Surface  mount  and  flush  type. 


5.    To  prevent  intruders  from  decoding  the  system. 
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Post 

Assessment 


\ 


1.    What  colors  are  the  status  lights  on  remote  stations? 


2.    Remote  stations  are  wired  with 


and 


wire  runs, 


3.    Remote  master  modules  help  insure  against 


•with  the  control  station, 


*        4:  -What  are  the  functions  of  a  digital  remote  station? 


5.    Keypads  may  be  purchased  with  surface  mount  or 


\ 


0 


V 


type  keys. 
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^nstfuctof  V 
Post  Assessment  Answers 


1.    Red  and  green 


2.    2  and  4  v/ire  runs 


3".  Tampering 


^     4.    Arm  the  system  and  monitor  status  of  protective  loop. 


5.  Flush 
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Supplementary 
References 


\ 


-    •  Security  Distributing  and  Marketing  Magazine.    P.O.  Box  272.    Culver  City,  CA, 
^ 90230  {Past  issues).  , 
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TYPES  OF  ANNUNCIATION 


G6al: 

Performance  Indicators: 

The  apprentice  will  be  able  to 
describe  types  of  annunciation. 

1.  Describe  audible  annunciation* 

2.  Describe  visual  annunciation, 

3.  Describe  mechanical  annunciation. 

A.    Describe  applications  of  annujiciation* 

t 

X        ■  ■ 

o   ,  ,  ,  _  „. .■■  
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Study  Guide 


Read  the  goal  and  performance  indicators  for  this  package. 

»■ 

Read  the  vocabulary  list.  I 

•A 

SUidy.the  introduction  and  information  sheets.  » 

The  job  sheet  has  been  deleted  from  this  package.    However,  if  you  have 

an  opportunity  for  getting  some  "hands  on"  experience  with  the  various  types 

of  annunciators,  please  take  advantage  of  the  chance  to  learn. 

Complete  the  self  assessment  and  cheqk  answers. 

Complete  the  post  assessment  and  have  the  instructor  check  your  answer^. 


I 
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Vocabulani 


•  Annunciation 

•  Audible  annunciation 

•  Light  emitting  diodes  (LED) 

•  Mechanical  annunciation 

•  Strobe  light 

•  Visual  annunciation 
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Introduction 


After  the  detection  devices  have  done  theirjob  and  have  signaled  the  alarm, 
someone  must  be -notified  of  the  alarm  condition..  The  aUrm  message  must  reach 
those  that  can  respond  to  the  alarm.   That  message  can  be  sent  by  audible,  visual 
or  mechanical  forms  of  annunciation. 

The  choices  of  annunciators  are  many.    An  installer  should  select  annunciators  n 
that  will  get  the  attention  of  those  that  are  likely  to  respond  to  the  alarm. 
In  some  cases,  the  annunciation  is  intended  to  scare  the  burglar  away  from  the  • 
protected  area. 

r 

An  installer  should  understand  the  purpose  of  annunciation  and  the  types  of 
annunciators  to  use  in  the  different  alarm  systems,  ;  ■ 
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Information 


ERIC 


annOnciation 

Annunciation  is  the  way  an  alam  condition  is  expressed.    It  nay  be  audible  with 
ringing  bells,  buzzing  buzzers,  horns,  beeps  or  chimes.    Another  form  o.f 
annunciation  is  visual.    Visual  annunciation  is  usually  a  light  such  as  that  in 
LED  indicators  or  a  strobe  light  on  a  police  car.    Floodlights  and  spotlights  may 
also  be  used  to  annunciate  and  alarm.    If  we  set  a  "deadfall"  for  a  burglar  that 
causes  a  200  pound  weight  to  fall  on  him,  that  would  be  a  form  of  mechanical 
annunciation.'  Mechanical  annunciation  is  used  in  vehicle  security.    The  fuel  is 
shut  off  and  the  brakes  lock  up  when  the  alarm  is  triggered,  t 

AUDIBLE  ANNUNCIAyOM  '  „ 

Control  stations  have  built-in  audible  panic  alarms.    Many  of  them  have  a  pre- 
alarm  buzzer  or  sounder  that  gives  an  audible  warning  that  an'  alarm  is  about  to 
take  place. 

VISUAL  ANNUNCIATION 

Each  control  unit  has  at  least  two  status  lights.    These  status  lights  are 
operated  by  light  emitting  diodes  (LED's).    A  green  LED  annunciates  that  the 
system  is  armed"^    The  red  (LED)  annunciates  the  status  of  the  protected  loop. 

MECHANICAL  ANNUI^CIATION 

Control  units  can  be  programmed  td  operate  door  strikes.    In  many  fire  alarm 
systems,  the  alarm  uses  mechanical  annunciation  to  close  the  doors  and  ventilation 
ducts  to  slow  down  a  fire.    Security  systems  in  correctional  facilities  might 
annunciate  an  alarm  by  locking  all  cell  block  doors.    Each  cell  block  could  be  I 
a  zone  of  a  multiple  zone  system.  * 

APPLICATIONS^OF  ANNUNC'lATORS     '  .  .       •  \ 

Each  type  of  alarm  system  uses  their  own  form  of  annunciation.    Fire  alarm's  are 
annunciated  with  loud  shrill  sirens  and  flashing  s/robe' lights.    A  hold-up  alarm 
must  be  silently  annunciated  because  a  nervous  bandit  might  shoot  their  victim,  if 
an  alarm  was  audibly  annunciated,    iomeowners  may  prefer  local  annunciation  of 
a  burglar  alariTfwith  flood  lights  and  buzzers.    This  type  of  annunciation  will  • 
frighten  the  burglar  away  from  the  property.  ^  '  . 

In  relation  1^0  Jirming  and  zoniag  a 'system,  the  LED  status  lights  are  essential 
for  the  system.    Thife  pre-alarm  buzzer  is  hel^pful  in  alerting  people  that  an  alferin 
condition  is  on  the  way.  .  '  " 
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Assignment 


Complete  self  assessment  and  check  your  answers. 
Complete-pos^:  assessment,  have  instructor  check  answers 


INSTRUCTIQNAL  LEARNING  SYSTEMS 


S€lf 

AssessmGnt 


1.    Give  three  examples  of  audible  annunciation. 


2.    Give  two  examples  of  visual  annunciation. 


3.    Give  two  examples  of  mechanical  annunciation. 


4.  ^What  types  of  annunciation  is  used  in  hold-up  alann  systems? 


i 


5.    What  types, of  annunciation  is  used  in  fire  alarm  systems? 
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.... 


Self  flssessmeat 
Answers 


l.\  Bells,  buzzers,  sirens,  beipers. 


2...  Strobe  lights,  LED's,  floodlights, ^spotlights 


3.    Brake  lock  mechanism,  fuel  shut-off. 


4.    Silent  annujiciation  to  avoid  injury  to  hold-up  victims. 


5.    Loud  audible  annunciation  and  attention  getting  visMal  annunci.ation  such 
as  strobe  lights.  <  ,     '\  ' 


/ 
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Post 

Assessment 


What  type  of  annunciation  is  represented  by  the  following: 

1.  Siren 

2.  Floodlight 

3.  Fuel  shut-off  in  automobile 


4.  Beeper 


5.  LED 


If 


6.  Buzzer 


7.    Brake  lock  mechanism 


8.    Strobe  ,1  ight 


9.  Bell- 


i\0.  .  Spotlight 


•/ 
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•Instructor 

Post  Assessment  Answers 


1.  Audible 


2.  Visual 


3.  Mechanical 


4.  -  Audible 


5.  Visual 


6.  Audible 


7.  Mechanical 


8.  Visual 


9.  Audible 


10.  'Visual 
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^  Supplementarij 

^  1 

V 

V, 

1 

References ' 

^  1 

•  Security  Distributing  and  Marketing  Magazine.    P.O.  Box  272,  Culver  City,  CA. 
97230    (Past  issues) 
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SHUNT  SWITCHES 


Goal:  " 

The  apprentice  will  be  able  to  explain 
shunt  switches  and  their  applicaticoi/ 


1 


Performance  Indicators: 


1.  Describe  a  shunt  ^rcuit< 

2.  Describe  shunt  switches t 


3.    Describe  application  of  shunt  switches « 


,9  . 
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Study  Guide 


Read  the  goal  and  performance  indicators  for  this  package.  »  • 

Read  the  vocabulary  list  of  trade  terms  that  will  be  introduced  in  this  package. 
Read  the  introduction  and  in.formati on  sheets.  ■ 
Complete  the  job  sheet.  '  > 

Complete  the  self  assessment  and  check  your  answers. 

Complete  the  post  assessment  and  have  the  instnjctor  check  your  answers.    •  ' 
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Yocabulam 


•  Annaturfe 

•  Break  contact 

•  Coil 

•  Electrofpagnet 

•  Make  contact 

•  NC  cont^(jt 

•  NO  contact' 

•  Relay 

•  Shunt  switch 
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Owners  of  security  alarm  systems  often  have  some  problems  in  entering  and  leaving 
their  premises  without  tripping  the  system.    Many  times  they  forget  that  the  system 
is  armed.    This  can  be  a  source  of  embarrassment  when  police  converge  upon  a  person 
for  entering  their  own  business  or  home, 

'       '  '  '  '  i 

The  shunt  switch  allows  one  part  of  the  system  to  be. removed  from  action  while  an  y 
entry  is  made'.  Once  inside,  the  owner  can  disarm  the  system  during  the  work  day.  ] 
When  the  owner  leaves,  the  shunt  will  allow  them  to  exit  with(^ut  alarming  the  ' 
system.    Once  outside  the  ent<^e  system  can  be  secured  for  the  night.  ''  . 

The-  installer  should  be  knowledgeable  about  shunt  circuits  and  their  applications  j 
in  alarm  systems. 
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Information 


Shunt  Switches 

  -  I 

The  shunt  switch  is  mounted  near  the  door.    It  bypasses  the  door  contact  so  that  the 
owner  will  not  set  off  their  owrf  alarm  when  t^hey  enter  the  building.    This  allows 
the  owner  to  enter  and. turn  off  the  system. 


A  shunt  circuit  uses  a  relay  to  bypass  the  dooA  contact, 
is  shown  in  the  following  diagram.  v  \ 


A  shunt  control  circuit 


Co"-  ^ 


6 


66 


V.'hen  switch  S  is  opened,  circuit  A  is  deenergized  and  the  shunt  is  removed  ^tm 
the  relay  coil.    This  allows  the  shunt  to  become  energized  and  closes  circuit  B. 
Closing  switch  S  reenergizes  circuit' A  and  shunts  the  coil.    The  deenergized  coil 
releases  the  closed  contacts  which  opens  circuit  B.    A  relay,  is  an  electromechatnical 
device.    \\  consists  of  a  switch  mechanism  and  an  electromagnet.    The  relay  hasJa 
hinged  armature  that  allows  it 'to  move  wNn  attracted  by  the  coil .    One  contact  is 
mounted  on  the  armature.    When  current  is  passed  through  the  coil ,  it  becomes 
magnetized  and  attracts  the  armature.    This  attraction  closes  the  contacts.  Hhen 
the  coil  circuit  is  opened,  the  coil  deenergizes  the  electromagnet  and, the  contacts, 
are  opened. 
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Information 


Design  of  Shunt  Switches 


The  contact  that 
contact.    The  NO 


is  attached  to  the  armature  is  called  the  NC  contact  or  "break" 
contact  is  called  the  "mai^^'  contact.    Switch  locks  ^re  often  used 


In  shunt;  switches.    When  purchasing  switch  locks,  read  the  specifications  to  find 
which  positions  will  allow  removal  of  the  key.    Some  locks  will  show  that  the  key 
can  be  removed  in  the  make  or  break  position.    In  other  switch  locks,  the  key  can.,, 
only  be  removed  in  the  break  position. 

* 

Switch  locks  are  designed  for  use  as  on/off  switches  and  as  shunt  switches.  A 
standard  switch  lock  with  both  on/off  and  shunt 'control  is  pictured  below. 


/ 


*  * 

Shunt  switches  may  be*«ither  SPOT  or  DPDT  switches.  i. 
Appl  ications  ^ 

Some  systems  use  control  switches  and  shunt  switches  that  are  keyed  alike.  This 
allows  the  ov/ner  to  activate  the  shunt  and  shut  off  the  total  system  with  a  single 
key.    Many  silent -alarm' systems  do  not  use  shunts.    When  thet)usiness  is  opened  in 
the  morning  an  alarm  is" transmitted  to  the  central  station.    If  the  central  station 
expects  this  alarm  at  a  certain  time,  it  can  be  ignored.     This  procedure  requires 
that  the  owner  open  and  'close  at  regular  times, 

I 

I 

Relays  are  being  replaced  with  solic|  state  device^  in  control  systems.    They  are 
.still  being  used  in  some  inexpensive  units.    The  more  expensive  units  use  transistors 
and  integrated  circuits  for  arming  andizoning  a  systenl.    Solid  state  devices  require 
less  space  and  use  less  stand-by  power  than  relays. 
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Assignment 


•  Complete  the  job  sheet. 
;  •  Complete  the  self  assessment  and  check  answers, 
,  ♦  Complete  the  post  assessment  and  check  answers. 


1 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Job  5h€€t 


1  * 


•EXAMINE  S>IUNT  SWITCHES 

•  Collect  several  shunt  switches.  i 

"  .  •  .  ■  •■  ... 

"^Ex'amine  the  switches  closely.  / 

•  Determine:  ^       .  ^   '  - 
.  -.  Are  switches  SPOT  orDPDT? 

-  How  do  they  attach  to  circuit  wiring?  * 

-  How  many  positloiis  will  allow  removal  of  the  key? 

•  Question  a  journeyman  instal ler .about  the  applications  for  shunt  switches. 

When  should  shunt's  be  installed?      •   .  ^ 

'  '^    !    '  ,    V  '          •  .  " 

-  How  are  shunts  installed? 


'What  are  the  alternatives  to  shunts? 


6 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Self  ^ 
Assessment* 


1.    What  isythe  purpose  of  a  shunt  switch? 


12.    Where  should  it  be  located? 


3.    List  the  parts  of  a-  relay  shunt  circuit? 


4.    The  NC  contact  is  k/iown  as  the. 


contact; 


5.    The  NO  contact  is  known  as  the 


contact, 


r 


1  m 


1^ 
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Self  Assessment 
Answers 


1.  Allows  owners  to  enter  building  without  tripping  their  own  alarm.    Shuts  down 
that  paT-t  of  system  near  the  dool^. 

2.  Near  the  door.  .  .. 

3..   Electromagnet,  switch  mechanism  and  armature. 


^    ^       4.^  Break 


5.  Make 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Post 
Assessment 


1."^  A  shunt  circuit  uses  a 
alarm  system. 


to  bypass  the  door  circuit  of  an 

A- 


2.    Wha't  is  another  name  for  the  NO  contact? 


./ 


3.    What  i-s  another  name  for  the  NC  contact? 


4.    Relays  are  being  replaced  with 
controls  for  alarm  systems... 


devices  in 


5.    Relay  contacts 


open,  close 


when  the  electromagnet  is  deenergized, 
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ilnstructor 

Post  Assessment  flnswers 


4.    Solid  state 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Supplementarii 
References 


•  Driscoll,  Edward  F.    Industrial  Electronics:    Devices,  Circuits  and  Applications; 
American  Technical  Publishers,  Inc.    Alsip,  Illinois.  1976 
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18.1 


■\  RED  TAPE  PROCEDURES 


"                               ■                          >  i 

  « 

Goal: 

Performance  Indlcalbrs: 

The  apprentice  will  be  able  to 
describe  the  "red  tape"  1 
procedures  of  the  security  V 
alarm  business. 

1,    Describe  registration.  . 
2*    Describe  licensing. 
3.    Describe  NFPA  regulations, 
^     A/r-A Describe  OBC  regulations. 

s    ■  . 

V-  ■  1 

• 

.             '                '      '  'v.       •     ,  . 
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Read  the  goal  and  performance  indicatcjrs  for  this  package.  | 
Read  the  vocabulary  l.ist  f^  this  package.  .. 
Study  the  introduction  and  information  sheets. 
Complete  the  job  sheet.  ^ 
Complete  the  self  assessment  and  check  answers.) 

Complete  the  post  assessment  and  havfe  yojir  instructor^  check  the  answers. 


4. 

ERIC 


672 


INSTRUCTIONAL  LEARfSilNG  SYSTEMS 


Vocabulary 


•  Builde^  Board 
Building  Code  Division 

#  Department  of  CommercQ 

#  Low  Voltage/Limited  Energy  License 

•  National  Electric  Code 

-V, 

#  NFPA  regualtions  ^ , 

•  llniiorm  Building  Code 


0- 
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INSTF1UCTI0NAL  LEARNING  SYSTEN^' 


Introduction 


Alarm  system  installers  must  adhere  to  the  rules  and  regulations  gf  several 
boards,  agencies  and  dodes  that  have  been  prescribed  at  the  local,  state  and 
federal' levels. 

Basically,  the  fire  codes  of  the  National  FiVe  Protection  Association  and  the 
National  Electrical  Codes  provide  the  framework  for  alX^ules  and  regulations 
for  alarm  installers.  The  State  of  Oregon  and  local  gpvernments  interpret  the 
national  codes  through  state  laws  and  administrative  rules.  Interpretations  may 
differ  by  locality,        ^  .  f  , 

This  maze  of  rules  apd  regulations  are  sometimes  confusing  to  those  that  must 
struggle  with  the  red  tape,  \n  installer  should  understand  how  to  register  with 
the  Builder  Board;  the  licensing  process;  and  the  requirements  of  relevant 
sections  of  the  Uniform  Building  Code  (UBC)  and  National  Fire  Protection 
Association  (NFPA)  regulations.  A  check  with  the  local  'fire  marshal  and 
bu^ilding  inspector  will  define  how  state  and  national  regulations  are 
interpreted  locally. 

t  s 


■ .  \ 
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V 


Information 


The  installer  will  be  faced  \with  many 
installation  of  alarm  systems*  ttasicall^, 
Uniform  BuildinR  Code  p^Yj.de  a  r rame^wor k 
Enforcement  of  the  rules  find  regualtions  will 


regulations    that    influence  the 
the  National  Electric  Code  and  the^ 
fo\ 


the  rules  and  regulations, 
frpm  one  locality  to  another. 


fhe  installer  should  be  knowledgeable  about  the  rules  of  the  trade • 
rules  that  must  be  adhered  to  are; 


Some  of  the 


Registration  with  the  Builder  Board  of  the  Department  of  Commerce.  In  order 
to  register,  applicant  must  have  surety  bonding  and  insurance  coverage.  The 
Builder  Board  requirements  are  specified  in  a  separate  package. 

•  Licensing  mustj  be  obtained  from  the  Building  Codes  Division  of  the  Department 
of  Commerce.    Installers  must  have  a  L,ow  Voltage/Limited  &iergy  License  which 
requires      ^Tour    years    of    work    experience    or    apprenticeship  training. 
Licensing  will  be  discussed  in  a  separate  package.^ 

NFPA  regulations  must  be  followed  in  the  installation  of  fire  protection 
devices.  These  rules  are  administered  by  the  state  tire  marshall  office  and 
local  fire  marshalls.  The  NFPA  regulations  fill  16,  volumes.-  All 
regulations  of  interest  to  security  alarm  ins£af*lers  can  be  found  in  volumes 
6  and  7.  Individual  pamphlets  of  these  regulations  that  are  specific  to 
security  alarms  are:  ; 

-  #70    National  Electric  Code 

-  #71    Central  Receiving  Stations 
#72    Detection  Equipment 

Uniform  Building  Code  requirements  must  be  adhered  to  by  the  installer.  The 
UBC  is  cross-referenced  to  the  NFPA  ]^egualtions.  The  particular  sections  of 
the  UtfC  that  should  be  reviewed  by  Installers  are;  |  ^ 

-  Chapter  38 

-  Chapter  12  (Section  10a) 

Local    building    inspectors    are  a  good  resource  for    questions    about  code 
requirements.    These  codes  are  administered  statewide  by  the  Building  Codes 
Division  of  the  Department  of  Commerce. 
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Assignment 


Complete  the  job  sheet. 

Complete  the  self  assessment  and  check  afiswers. 

Complete  the  post  assessment  and  have  the  instructor  check  your  answers, 


0 
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Job  Sheet 


REVIEW  NFPA  AND  UBC  .  \  •  ^ 

•  Visit  the  local  library  and  eheck  out  the  NFPA  and  UBC  codes.    (In  case 
the  library  does  not  have  copies,  contact  the  local  building  inspector 

•  and  fire  marshall.X  * 

•  Review  Chaptei"  38  and  Chapter  12  (Section  10a)  of  Uniform  Building  Code, 

•  Read  pamphlets  ^70,  #71  and  #72  of  NFPA  regualtlons. 


II^TRUCTIONAL  LEARNING  SYSTEMS 


Self 

Assessment 


1.    What  two  things  are  required  for  registration  of  an  alarm  business. 


2.'  Who  lic^ses  alarm  low  voltage  installers? 


3.    Who,  registers  businesses? 

♦  * 

A.    Who  administers  the  NFPA  regulations  at  the  state  level?    Local  Level? 


5.    Who  administers  the  UBC  codes  at  the  state  level?    Local  level? 
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#Self  Assessment 
Answers 


iV^nding  and  insurance 


2.    Building* Codes  Division  of  Department  of  Commerce 


3^    Builder  Board  of  Department  of  Commerce 


A.    State  fire ^marshal;    Local  fire  marshal 


5.    Building  Codes  Division;    Building  inspector 


4^ 
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INSTFVJCTIONAL  LEARNING  SYSTEMS. 


/»ost 

Assessinent 


Match  the  follovd.ng' terms  and  phrases  • 
  1 .    Building  Codes  Division 


A.    Adnjin-istered*  by  fire  marshals. 


2.    Builder  Board 


3.    NFPA  regulations 


B.  Licesses  low  voltage  installers. 

C.  Registers  securirty  alarm  ^ 
businesses. 


4.    UBC  codes 


D.    Requires  bonding  and  insurance. 


5.  Registration 


E.    Administered  \)y  Building  Codes 
Division  and  local  building 
inspectors.  * 
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Instrifctor 

Post  Assessment 
Answers 


1. 


D 


2. 
4. 


I 
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^Supplementary 
j^eferences 


Registratioh 


Btiilders  Board         ,  )> 
A03  Labor  and  Industrifes  Building 
Salem, 'Oregon  97310 
Telephone:  ^•378-4621 


O  Licensing 


Building  Codes  Division 

401  Labor  and  Industries  Building 

Salem,  Oregon  97310 

Telephone:    378-A0A6  • 


NFPA  Regulations 


UBC  Codes. 


Office  of  State  Fire  Marshal  " 
103  Labor  and  Industries  Building 
Salem,  Oregon -97310 
Telephone:  378-4917 

Local  Fire  Mftshpl         ^  " 

Building  Codes  Division  ' 
401  Labor  and  Industries  Building 
Salem,  Oregon  97310  , 
Telephone:    378-4046     ^  ^ 

g.       .  * 

Local  Building  Inspectoi^ 


\ 
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19.1 


( 


BUILDER  BOARD  REQUIREMENT^ 


3 


Goal: 


The  apprentice  will  be  ahie^to 
"describe  the  re:,quireraentsS)f.  the 
Builders  Board  for  registration  of 
business,  bonding  and  insurance. 


Performance  Indicators: 


1.    Describe  Oregon  Administrative 
'  Rules '(OAR)  that  apply  to  low 
voltage  installers. 

2:    Describe  fifjre^on  Revised  Statutes 
that  9pply  to  low  voltage 
installers. 

3.    Describe  procedure  for  ' 

registering  witH  Dep«*tment 
of  Commerce. 

A.^  Describe  bonding' requirements. 

5.    Describe  insurance  requirements C 


L 


INSTfiUCTIONAL  LEAFyNING"SV<^TPt^ 


.     ,     V    Read  through  the  Oregon  Administrative  Rules      Udp  «  hiohl-ioh^- 

,    those  OAR'S  trt^at  are  relevant  to /installers!  highlighting  pen  to  mark 

•  Read  the  Oregon  Revised  Statutes  and- highlight  relevant  parfe^    •  ' 
't    Study  the  instructions  for  registration.       ^  .  >  ■ 

^      •    Study  the  form  fbr  obtaiqing  a  suifety  bond.' 

•  •Complete  the  job  sheet. 

•  Complete  the  feelf  assessment/ 
•-Complete  the  post  assessment.  - 


V 
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•  Builder 

•  Builder  Board 

•  Department  of  Commer( 

•  Liability  insurance 

•  Lien 

•  Oregon  Administrat|^ve  Rule  (OAR) 

•  Oregon  Homebuilders  l«aw 
#•  Oregon  L\en  Ijaw 

^  ,  Oregon  Lien  Law 

•  Oregon  Revised  Sta.tute  (ORS) 

•  Personal  injury  insurance 

•  Property  damage  insurance 

•  Statutory  lien 

•  Surety  Bond 
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fntroduction 


• 

Security  alarm  businesses  are  subject  to  the  rules  and  statutes  that  govern  the 
Builders  Board  of  the  Or^Jg^en  Department  of  Commerce,    All  people  that  ^construct , 
repair  or  make  installations  in  buildings  fall  under  the  rules  and  regulations. 
These  rule?  and  regulations  require  bonding,  insurancq^ and  business  registration 
for  those  that  advertise  to  do  work  in  residential  and  commercial  s6ttin.gs. 

The    Department  of .Commerce  has  s^aff  to  interpret  the  administrative  r)iles  and 
Oregon    Statutes    to    people    in    the    trades,     ,'This    package    describes  the 
-requirements    of  Oreg^on  laws  that  govern  the  Builders  Board/     A  security  alarm 
installer    should  study  the  rules  and  statutes  and  determine  their  own  level  of 
responsibility  .tp  the  Department  of  Commerce. 

An  Oregon  Revised  Statute  (ORS)  is  a  state  law.    The  Oregon  Administrative  Rules 
.'(OAR)    are  the  operational  rules  that  ha^e  been  defined  from  the  statutes.     *  For 
operational  purposes 'the  OAR's  are  just  as  binding  as  the  ORS's. 
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Information 


Alarm  system  installers  are  subject  to  the  bon(jing  and  insuVance  requlrement;8  of 
the  Builders  Boards  Oregon  Department  of  Commerce*  Chapter  812  of  the  Oregon 
Administrative  Rules  (OAR)  explains  .the  rulee  that  govern  the  Builders  Board,  A 
copy  of  OAR  812  is  included  in  the  information  sheets  of  this  package,  '  The 
i5^sues  of  registration,  bonding  and  insurance' are  covered  in  that  document. 
Another  set  of  reguleftions  are  set  forth  in  the  Oregon  Eevised  Statutes  (0R6), 
The  Oregon  .Homebuilders  Law  is  found  in  Chapter  701  of  the  Oregon  Revised 
Statutes.  Chapter  '87  of  the  Oregon  Revised  Statutes  sets  forth  the 
Oregon  Lien  Law  as  it  applies  to  those  under  the  jurisdiction  of  the  Btfilders' 
Board,  ^  A  copy  of  ORS  *  701  and  Excerpts  from  ORS  97  are  included'  in  the 
information  sheets.  , 

An  installer  must  register  with  the  Department  of  Commerce  and  obtain  bonding 
and  insuracne.  .  The  following  information  is  taken  directly  from  *their 
registration  packet.  The  packet  answers  questions  and  inciud^s  an  application 
form.  A  copy  of  the  Department  of  Commerce  form  for  a  surety  bond  is  included^ 
They  require  that  this  form  be  used  in  bonding  and  registration  with  the 
Builders'  Board. 
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ORd  CHAPTER  701 
(OREGON  HOMEDUILDERS  LAW) 
and  excerpts  from 
ORS  CHAPTER  87 
(OREGON  LIEN  LAW) 


BUILDERS  BOARD 
403  Labor  &  Industries  Building 
Salem,  Oregon  97310 

403-378-4621 
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GENERAL  PROVISIONS 

701.005  Dennitions.  As  used  in  this 
chapter:  ,      .  „ 

*  ■  !il      !!n°"''''"  ^yxW^^^  Board.  • 

Builder"  means  a  person  who,  in 
the  pursuit  of  an  independent  business, 
undertakes  or  offers  to  undertake  oi^ 
submits  a  bid,  or  for  compensation  and 
with  the  intent  to  sell  the  structure 
arranges    to    construct,   alter,  repair, 

'^IaT^'  ^""^^  P"^"c  highways, 

roads  or  streets  or  demolish  a  structure 
and  the  appurtenances  thereto.  "Builder" 
includes,  but  is  not  limited  to:  t 

(a)  ?V  person  who  purchases  or  owns 
property  and  constructs  or  Y6r  compen- 
sation arranges  for  the  construction  of 
one  or  more  structures  with  the  intent  of 
selling  the  structure  or  structures; 

(b)  A  school  district,  as  defined-in 
ORS-  332.002,  that  permits  students  to 
construct  a  structure  as  an  educational 
experience  to  learn  building  techniques 
and,  upon  completion  of  the  structure 
the  district  sells  the  completed  struc- 
ture; or 

(c)  A  community  coUege  district,  as 
defined  in  ORS  341.005,  that  permits 
students  to  construct  a  structure  as  an 
educational  experience  to  learn  building 
techniques  and  upon  completion  of  the 
structure,  the  district  sells-  the  com- 
pleted structure, 

(3)  If  a  builder  is  registered  for 
residential  work  only,  "structure"  means 
a  r^idence,  including  a  site-built  home, 
a  modular  home  constructed  off-site,  a 
condominium  and  a  rrtobile  home,'  a 
duplex  or  multiunit  residential  building 
consisting  of  four  units  or  less.  If  a 
builder  has  extended  registration  {o 
include  work  performed  on  buildings  of 
nil  types  as  provided  in  ORS  701.060> 
"structure-^  means  all  types  of  buildl^, 
regardless  of  use. 


701.010.     Application.     The  following 

.^n^°"?u. "'l  ^""^"^^^  f''^"^  registration 
under  thj^'Chaf5ter: 

(1)  .    A    person   who   is  constructing, 

•    fliterjng,  improving  or  repairing  persoA 
property.  J  w 

(2)  A  persbn  who  is  constructing, 
altering,  improving  or  repairing  a  slruc- 
tur^  located  within  the  boundaries  of  any 
site  or  reservation  under  the  jurisdiction 
of  the  Federal  Government. 

(3)  -A  pej;soh  who  furnishes  materials^ 
supplies,  equipment  or  finished  product 
and  does  not  fabricate  them  Into,  or 
consume  them,'in  the  performance  of  the 
work  of  a  builder. 

(4)  A  person  working  on  one  structure 
or  project,  under  one  or  more  contracts, 
when  the  aggregate  price  of  all  of  that 
person's  contracts  for  labor,  materials 
and  all  othef  items  is  less  than  $500^and 
such  work  is  of  a  casual,  minor  or  incon- 
sequential nature.  This  subsection  does 
not  apply  to  a  person  who  advertises  or 
puts  out  any  sign  or  card  or  other  device 
which  might  indicate  to  the  public  that 
that  person  is  a  builder. 

(5)  An  owner  who  contracts  for  work 
to  be  performed  by  a  registered  builder. 
This  subsection  does   not  apply  to  a 
person  who  constructs  or  for  compen- 
sation and  with  the  intent  to  sell  the 
structure,  arranges  to  have  constructed  a 
structure  with  the  intent  of  offering  the 
structure  for  sale  before,upon  or  after 
completion.     It  shall  be  prima  facie 
evidence  that  there  was  an  intent  of 
offering  the  structure  for  sale  if  the 
person  who  constructed  the  structure 
does  not  occupy  the  structure  after  its 
completion. 

(6)  A  person  performing  work  on  a 
property  that  person  owns,  whether 
occupied  by  that  person  op  not,  or/  a 
person  performing  work  on  that  person's 
residence,  whether  oj;,  not  that  person 
owns  the  residence.  This  subsection  does 
not  apply  to  a  person  perfor^ming  work  on 
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a  structure  owned  by  thai  porsorj  if  such 
work  is  performed,  ii>  tlW  puiNiiit  of  an 
independent  business,  wit^Vtho  intent  of 
ofjioring  the  sti^ueturo  for  sale  t)efore, 
up)on  or  after  completion,  • 

(7)  A  person  licensed  in  one- of  the 
following  trades  of  professions  when 
operating  within  the  seofx*  of  tbat 
license:  I 
(a)  An  architect  licensed#f)y  the  Stat(j 
Board  of  Architect  Examiners. 

\{b)  A  registered  professional  engineer 
licensed  by  the  State  Roard  of  Engi- 
neering Examiners. 

(c)  A  water  well  contractor  licensed 
by  the  Water  Resoui^ces  Department* 

(d)  )  A  sewage  disposal  system  installer 
licensed  by  the  Department  of  Environ-" 
mental  Quality. 

(e)  A  landscaping  business.  H ceased 
under  ORS  6Vl.510'to  671.710  that 
constructs  fences,  decks,  walkways  or 
retaining  walls  only  when  done  in  con- 
junction with  landscaping  work. 

(8)  A  person  who  performs  work 
subject  to  this  chapter  as  an  employe  of 
a  builder. 

(9)  A  manufacturer  of  a  mobile  home 
constructed  under  standards  established 
by  the  Federal  Government. 

(10)  A  person  involved  in  the  move- 
ment of: 

(a)  Modular  buildings  or  structures 
other  than  mdbile  homes  not  in  excess  of 
14  feet  in  width. 

(b)  Structures' not  in  excess  of  16  feet  / 
in  width  when  they  are  beingmoved  by 
their  owner  if  such  owner  is  not  a  builder  ' 
required   to   be  registered   under  this 
chapter. 

(11) ^  A  commercial  lending  institutioli  , 
that  arranges  for  the  oomp^letion,  repair 
Of  remodeling  of  a  structure.  As  used  in 
this  subsection,  "commercial  lendijhg 
Institution"  meaas  any  bank,  mortgage 
banking  company,  trust  company,  savi,ngs 
bank,  savings  and  Joan  association,  credit 
union,     national    bhnkiTip:  nssociaiion, 


federal  sayings  and  loan  assocMation, 
iasuranco  oompany  or  federal  credit 
union  maintaininp;  an  office  in  this  state. 


RECrSTHATION 


701.055  Registration  reijuired  of  builder; 
issuance  of  building  permits  to  unregis^ 
tered  builders  prohibited;  evidence  of 
activity  as  buUder;  duty  of  contractor  to 
supply  subcontractor  Vegistration 
number*  (1)  A  person  shall  not  under- 
take, off^r^to  undertake  or  submit  a  bid 
to  do  work  as  a  builder  on  a  residential 

.  structure  unless  .that  person  has  a 
current,  valid  certificate  of  registration 
for  residential  work  tissued,  by  the 
board.  A  partnership,  corporation  or 
joint  venture  may  do  such  work,  offer  to 

/  undertake  such  work  or  submit  a  bid  to 
do  such  work  only  if  that  partnership, 
corporation  or  joint  venture  is  registered 
for  residential  work. 

(2)  A  registered  partnership  or  cor- 
poration shall  notify  the  board  immedi- 
ately upon  any  change  in  partners  or 
corporate  officers.  Upon* a  change  in 
partners,  a  registei'ed  partnership 
immediately  shall  register  again  and  pay 
Ao  the  board  the  fee  requilbd  by  0K[ 

I  701.125  for  an  original  registration. 

(3)  A  city,  county  or  the  State  of 
Oregon  shall  not  issue  a  building  permit 
to  anyone  required  to  be  registered  under 
this  chapter  who  does  not  have  a  current, , 
valid  certificate  of  registration.  Each 
county,  city  or  the  State  of  Oregon 
which  requires  the  issuance  of  a  permit 
as  a  condition  precedent  to  construction, 
alteration,  improvement,  ^demolition, 
movement  or  repair  of  any  building  or 
structure  or  the  appurtenances*  to  the 
structure  shall  also  require  that  each 

,  applicant  for  such  permit  file  as  a  condi- 
tion  to  issuing  the  permit  a  written 
statement,  subscribed  by  the  applicant,, 
that  the  applicant  is  registered  under  the 
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ppdvisions  of ^  this  chapter,  f^iving  the 
number  of  ^the  registration  and  stating 
that  the  registration  Is  in  full  force  and 
effect,  or,  if  the  applicant  is  exempt 
from  the  provisions  of  this  chapter, 
listjng  the  basis  for  thfe  ex^irnption.  The- 
city,  couVity  or  the  State  of  Oregon  shall 
list  the  builder^s  registration  number  on 
theVermit  obtained  by  that  builder*  * 

(4)  Every  cit^  and  county  which 
^requires    the    issuance   of  a  business 

license  ,  as  *  a  condition  precedent  to 
engaging,  with|n  the  city  or  city  and 
county,  in  a  business  which  is  subject  to 
regulation  under  this  chapter,  shall 
require  that  each  licensee  and  each 
apt)llcant  for  issuance  or  renewal  of  such 
license  file,  or  have  on  file,  with  such 
city  or  city  and  county,  a  signed  state- 
ment that  such  licensee  or  applicant  is 
registered  under  the'  provisions  of  this 
chapter  and  stating  that  the  registration 
is  in  full  fopce  and  effect. 

(5)  It  shall  be  prima  facie  evidence  "of  ^ 
doing  business  as  a  builder  when  a  person 
for  that  person's  own  use  performs, 
employs  others  to  perform,  or  for 
compensation  and  with  the  intent  to  sell 
the  structure,  arranges  to  have  per- 
formed any  work  described  in  ORS 
701.005(2)  if  within  any  one  12-month 
period  that  person  offers  for  sale  two  or 
more  structures  on  which  that  work  was 
performed. 

(6)  Registration  under  this  chapter  is 
prima  facie  evidence  that  the  registrant 
conducts  a  separate,  independent  busi- 
ness. 

(7)  The  provisions  of  this  chapter 
shall  be  exclusive  and  no  city,  county  orV 
other  political  subdivision  shall  require/ 
or  issue  any  registrations,  licenses  /dr 
surety  bonds,  nor  charge  any  fee  for  the 
regulatory  or  surety  registration  of  any 
builder  registered  with  the  board.  How- 
ever, nothing  in  this  subsection  shall 
limit  or  abridge  the  authority  of  any  city 
or  county  to  license  and  levy  and  collect 


a  general  and  nondiscriminatory  license 
fee  levied  upon  all  businesses,  or  to  levy 
a  tax  based  upon  business  conducted  by 
any  firm  within  said  jurisdiction,' or  ^t(^ 
limit  the  authority  of  any  city  or  couht  j 
with  respect  to  builders  not  requir^^  td* 
be  registered  under  this  chapter.  / 

(8)  (a)*  Every  builder  shall  maintaii/a  list 
which  includes  the  following  infoipation 
about  all  subcontractors  or  other  builders 
performing  work  on  a  residential  struc-- 
ture  for  that  builder.  ♦ 

(A)  Names  and  addresses 

(B)  Registration  numbers 

(b)  The  list  referred  to  in  "paragraph 
(a)  of  this  subsection  shall  be  delivered 
ta  the  board  within  24  hours  after  a 
request  made  during  reasonable  working 
hours. 

(9)  A  builder,  including  but  not  limi-^ 
ted  to  a  general  contractor,  shalj  not 
hire  anyl  subcontractor  or  other  builder 
to  work  on  a  residenlllal  structure  unless 
the  subcontractor  or  builder  is  registered 
under  jl^is  chaptei*,  or  exempt  from 
registilEion  under  the  provisions  of  ORS 
701.010. 

(10)  A  summary  of  this  chapter,  pre- 
pared by  the  board  and  provided  at  cost 
to  all  registered  builders,  shall  be  deli- 
vered by  the  builder  to  the  owner  when 
the  builder  begins  work  on  a  structure. 

701.060  Registration  may  apply  to 
nonresidential  t)uildings.  (1)  Any  builder 
registered  under  this  chapter  may  at  the 
time  of  registration  or  renewal  and  at  no 
additional  fee  include  registration  for 
activities  performed  by  the  builder  in  the 
construction,  alterati on,  i  mprovement, 
moving  oyer  public  highways,  roads  or 
streets>  demolition  and  repair  of 
buildings  of  all  types. 
(2)  If  a  builder  makes  application' for 
registration  pursuant  to  subsection  (1)  of 
this  section  all  construction,  alteration, 
improvement,  moving  over  public  high- 
ways, roads  or  streets^  demolition  or 


repair  performed  by  'that  builder  on 
buildings  of 'all  t> pes  5?hall  be  subject  to 
the  provisions  of  this  chapter  and  to 
regulation  by  the  board,  Sych  regis- 
tration st\all  be  exclusive  as  provided  in 
ORS  701.055(7). 

70K065  Registration  required,  to  main- 
tain court  suit  or  action  for  performance 
of  work  or  file  a  lien.  (1)  A  builder  may 
not*  file  a  lien,  file  a  claim  wlM)  the 
Builders  .Board  cfr  ^rtng  or  maintain  in 
any  court  of  this  state  a  suit  </r  action^ 
for  compensation  for  the  performance  of  - 
any  worK  on  a  residential  structure  or  for 
breach  of  any  .contract  for  work  on  a 
.  residential  structure  which  is  subject  to 
this  chapter,  unless  the  builder  was: 

(a)  Registered  under  this  chapter  at 
the  time  the  builder  bid  or  entered  into 
the  contract  for  performance  of  the 
work;  and 

(b)  Registered  contirtuously  while 
performing  the  work  for  which  compen- 
sation is  sought.  \  ' 
(2)  '  A  court  may  choose  not  to  apply 
this  section  if  the  court  finds  that  to  do 
so  would  result  in  a  substantial  injustice 
to  the  unregistered  builder. 


70h075     Registration  application.  A 

pterson  who  wishes  to  register  as  a 
builder  shall* submit  an  application,  under 
oath,  upon  a  form  prescribed  by*  the 
board.  The  application  shall  include  the 
following  information  regarding  the 
appii^bit: 

(1)  iSocial  security  number. 

(2)  Workers'  compensation  insurance 
account   number  if  help  Is   hired  or 

V 

traded. 

(3)  Unemployment  insurance  account 
number  if  help  is  hired. 

(4)  State  withholding  tax  account 
number  if  help  is  hired. 

(5)  Federal  employer  identification 
number,  if  help  is  hired  or  if  splf-- 

4 

■  r    •  ' 


employed  and  p/rticipating  in  a  retire^ 
ment  plan. 

(6)      The  name  and  address^of: 

(a)  >  Each  partner  or  ^venturer,  if  the 
applicant  is,^  partpei^ship  or  joint  ven^ 
ture.  •      /  * 

(b)  The  owner,  \f  the  applicant  is  an^ 
individual  proprietorship. 

(o)  The.  corporate  officers,  if  the 
applicant  is  a  corporation. 

701.080  jSuilder  to  notify  board  of 
address  change;  p^fect  ^f  mail  to.  last 
known  i|d(&ress«  (1)  It  hall  ,  be  the  duty 
of  a  builder  to  notify  the  board  of  any 
change  of  address  while  registered  and 
for  one  year  following  the  date  the 
builder's  registration  expires  or  other- 
wise becomes  inactive.  The  builder  shall 
so  notify  the  board  within  10  days  of  the 
date  upon  which  the  change  of  address 
occurs.  Any  proposed  or  final  order 'or 
'  notice  of  hearing  directed  by  the  board 
to  the  last-known  address  of  record  shall 
be  considered  delivered  when  deposited 
in  the  United  States  mall  and  sent  regis- 
tered or  certifiSa  or  post  office  receipt 
secured..  Any  other  communication' 
directed  by  the  board  to  the  last-known 
address 4  of  record  shall  be  considered 
delivered  when  deposited  in  the  United^ 
States  mail,  regular  mall. 

701.085  Surety  bond»  required  of 
builders;  conditions  of  bond;  suspension 
or  denial  of  certificate  when  bcKid  lia- 
bility exceeded.     (1)     A  person  who 

^  wishes  to  register  as  a  builder  or  renew  a 
cerlrficate  of  registration  shall  file  with 
the  board  a  surety  bond  with  one  or  more 
cc^rporate  sureties  authorized  to  do' 
business  in  this  state  in  thTe  amount  of 
$5,000,  conditioned  that  the  applicant, 
with  regard  to  work  subject  to  this 
chapter,  will  pay  claims  ordered  paid  by 
the  board  under  •ORS  701.140.  Bonds 
filed  under  this  subsection  shall  become 

,  effective  on  the  date  ttie  builder  meets 
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all    requirements    for   registration    or  • 
renewal  and  shall  remain  in  effect  for 
one  year  from  that  date  or  liihtil  depleted 
by  claims  paid  under  ORS  701.140,  unless 
the  surety  sooner  cancels  the  bond.  At 
^  the  discretion  of  the  surety  the  bond  may  - 
be continued  for  an  adj;iitional  4)eriod  by 
continuation  certificate.   The  aggregate 
liability  of  the  surety  under  the  bond  for 
claims  against  the  bond  shaU  nbt  exceed  - 
the  penal  ^um  of  the  bond.  No  extensTon 
by  continuation  certificate,  reinstate- 
.  ment,  reissue  or  renewal  of  the  bond 
shall  increase  the  liability  of  the  surety. 

(2)  ,  The  board  may  reduce  the  amount 
of*  the  surety  bond  required  by  this 
section  to  $2,000  for  a  registrant  upon  a 
showing  that  the  registrant  did  not. 
-perform  work  on  structures  exceeding 
$30,000  in  gross  volume  during  the 
previous  12-mon\h  period  in  which  the 
registrant  was  registered.  ' 

(3)  If  the  amoiMt' the  registrant  muat 
pay  against  the  bond  under  this  section 
ekce^  the  amount  of  the  bond.  The 
board\hall  suspend  the  certificate  of  the 
registriant  until  the  amount  owed  is 
paid.  The  board,  as  a  condition  of  ending 
the  suspension/  may  require  the  regis- 
trant to  file  a  bond  of  an  amount  three 
times  as  much  as  the  amount  required 
ordinarily  of  a  registrant  under  this 
section,    f  ■  . 

(4)  .An  applicant  for  registration  or 
renewal,  who  has  an  outstanding  final 
judgment  by  a  court  against  the  appli- 
cant that  a  bond  under  this  section  would 
have  been  subject  to,  shall  not  be  per- 
mitted to  register  or  hervBw  a  regis-? 
tration  until  the  judgment  is  satisfied. 
The  board,  as  a  condition  of  registering 
the  applicant,  may  reauire  the  applicant  ' 
to  file  a  bond  of  an  amount  three  times 
as  much  as  the  amount  required  ordinar- 
ily of  an  applicant  und,er  this  section.  . 

(5)  The  bond  required  undel-  this 
section  is  ^r  the  exclusive  purpose -of 
payment  of  final  orders  of  the  board  in 


\  ^  ■ 

acos^rdance  with  this  chapter.  " 

(6)  ^^pon  d^erminAtion  of  a  claim  ,* 
under  ORS  701.140  against  n  builder  who- 
holds  a  bond  required  under  this  se'cti^g^' 
the  board  shairnotify  the  surety  on  thW 
bond  of  the^  final  order  in  n'  manner 
determined  1^  the  board,  by  rule.  The 
notification,  ^all  include  ,  a  l|st  of  all 

claims  upon  which  a  final  otHifip^has  been 
issuied.  . 

(7)  No  suit  or  action  may  be  com- 
menced agaihst  a  surety  on  a  bond  re- 
quired under  this  section  untii  30  days 
flfter  the  date  that  the  surety  is  notified 
by  the  board  under  ORS  701.140  that 

.  payment  is  due  on  the  claim. 

(8)  In  any  action  against'  a  surety  on  a 
bond  under  this  section  that  is  based  on 
the  failure  of  the  surety  to  pay  a.  claim 
or  on  the  denial  gf  a  claim  by  thq  s.urety, 
the  cpurt  may  award: 

(a)  Costs;' 

(b)  Reasonable  attorney  fees', to  the  * 
prevailing  party  as  part  of  the  costs;  and 

(c)  If  the  surety  is  ordered  to  pay  a 
claim  on  the  bond  that  the  surety  arbi- 
trarily and  capriciously  refused  to  pay 
upo^  order  of  the  board,   twice  the^ 
amount  of  damages  against  the  surety  as  ^ 
ordered  by  the  board.  ^ 

701.095   Deposit  in- lieu  of  bond.  (1)  In 

lieu  of  the  surety  bond  required  by  ORS 
701.085,  the  builder  may  file  »with  th'e 
board,  under  the  same  terms  and  condi- 
tions as  when  a  bond  is  filed,  a  deposit  in 
cash  or  negotiable  securities  of  a  char- 
acter approved  by  the  State  Treasurer.. 
Negotiable  securities  may  be 
deposited  in  a  bank  or  trust  company  in  a 
manner  authorized  by  the  State 
Treasurer. 

(2)  Any  securities  of  the  Federal 
Government  Mhat  have  an  immediate 
market  value  in  excess  of  the  bond 
amount  are  an  acceptable  deposit  under 
this  section.  The  bank  or  trust  company 
may  substitute  other  securites  that  meet 
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the  requirements  of  this  section  for  the 
^  securities  of  the  Federal  Government 
•  initially  deposited. 

.701.105  Insurance  required, of  builders; 
notice  of  canceUation.  (1)  Throughout 
'the  period  of  registration  the  builder 
Shall  have,  in  effect  public  Uability  and 
p^roperty  damage,  insurance  covering  Ihe 
work  of  that  builder  which  is  subject  -to 
this  chapter  in  not  less  jthaq,  the  follow- 
ing amounts; 

(a)  .  $25,000  ^injury  or  damage  to 
property  ^ 

(b)  $60,000  .for  injury'  or  damage 
including  death  to  any  one  person;  and 

*(c)  $100,000  for  injury  or  damage 
including  death  to  more  than  one  person. 
(2)  The  builder  shall  provide  satis- 
factory evidence  to  ihe  board  at  Jthe 
time  of  registration  and  renewal  that  the 
insurance  required  by  subsection  (1)  of 
this  section  has  been  ^procured  and  is  ih 
effect. 

701.115  Term  of  registration;  renewal; 
registration  identification  card,    (l)  A 

certificate  of  registration  is  valid  for 
one  year  from  the  date  of  issuance  unless 
the  registration  is  revoked  or  suspended 
as  ^et  forth  in  ORS  701.135.  It  may  be 
renewed  by  the  same  procedure  provided 
for  an  original  registration  upon  applica- 
tion and  furnishing  of  any  additional 
supplemental  information  as  the  board 
•mayi require  by  rule.  ,  '  " 

(2)  The  board  shall  issue  a  pocket- 
card  certificate  of  registration  to  a 
builder  registered  under  this  chapter. 

(3)  The  board  may  vary  the  dates  of 
registration  renewal  by  giving  to  the 
registrant  written  notice  of  the  renewal 
date  assigned  and  by  making  apptx^priate 
adjustments  rn  the  renewal  fee. 


701.125  Registration  fee.  (I)  »  Knch 
^  applicaht  shall  pay  to  the  boapd:'     \  * 

(a)  For  original  registration  M 
renewal  of  registration,  a  fee  as  dete? 
mined  by  the  board  under  OR^S  701.130. 

(b)  A  fee  for  all  changes  in  the 
.  iF^stration,  as  prescribed  by  t?f|/e  board, 

other  than  those  due  to  clerical  errors. 

(2)  The  board  shall  set  the  fees 
referredtO -in  ^ubsection  (1)  of  this  sec> 
tion  so  that  the  moneys '  received- ai'e 
adequate  to  administer  the  provisions  ot 
this  chapter  pursuant  to  OR.'^  701.130. . 

701.130     How  registrettion*  fee  deter- 
mined.  (1)  •  On  or  after  JiiHe  1  of  eatfh 
year,-  but  before  July  1,  the  board  shall 
determine  the  amount  of  the  fee  aS 
applicant  mus^  pay  tor  origfnal  builder^ 
registration  or  renewal  of  builder  regis- 
tration under  ORS  -701.125.    The  fees 
shall  be  subject  to  the.  review  of  the 
Executive.  Deparwtment.  and  the  prior 
approval  ^f  the  appropriate  legislative 
review  agency.    The  fees  and  charges 
established  under  this*  section  shall  not^ 
exceed  the  cost  of  administering  theC 
regulatory  program  of  the  board  per- 
taining to  the  purpose  for  which  the  fee 
or  charge  is  establisTied,  as  authorized  by 
the  Legislative  Assembly  for  the  board's 
budget,  as  modified  by  the  Emergency 
Board  or  future  sessions  of  the  Legis- 
lative Assembly. 

(2)  The  amount  of  the  fee  deter- 
mined by  thfe  board  under  subsection  (1) 
of  this  section  shall  be  effective  for  a 
12-month  period  beginning  on  July  1  of 
each  year. 


701.135  Grounds  for  discipline;  injunc- 
tions. (1)  Thfe  board  may  revoke,  sus- 
pend or  refuse  to  issue  or  rei.ssue  a 
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certificate  ofj:e^st ration^  if  the  board 
determines  "-flfter  notice  and  opportunity 
for  nearirigrt.  ' 

(a)  That  the  registrant  or  a|siplicant 
.has  violated,  ORS  701.055.  ■ 

(b)  That  ' tlie  registrant  or  applicanf 
<ias  failed  to  pay. in  full  any  final  judg- 
meqt  on  claims  adjudged  by  the  board  or, ' 
m/  e  court  of  competent  jurisdiction 
referred  to  in  ORS  701.085. 

(c)  •  That   the  insurance  required  by 
ORS  701.105  is  not  currently  in  effect., 

(d)  That 'the  surety  bond  or  deposit 
required  by  ORS  701.085  and  701.095  are 
not  currently  in  effect. 

(e)  Thait  the  registrant  or  applicant 
has  engaged  in  conduct  as  a'builder  that 
is  dishonest  or  fraudulent  that  the  board, 
finds  injurious  to  the  welfare  of  the 
public. 

(f)  That  the  registrant  has  violated  a^ 
rule  or  order  of  the  board. 

(g)  That  the  registrant  has  knowingly 
assisted  an  unregistered  person  to  act  in 
violation  of  this  chapter. 

(h)  That  a  lien  was  filed  on  a  struc- 
ture under  ORS  ^87.010  to  87.060  and  " 
87^)75  to  87f088  because  the.  registrant 

,.or  applicant  wrongfully  failed  to  perform 
n  contractual  duty  to  pay  money  to  the 
person  claiming  the  lien.  v 
(2)      In  addition  to  all  other  remedies, 
when  it  appears  to  the  board' that  a 
person  has  engaged  in,  or  is  engaging  in, 
any  ac^,  practice  or  transaction  which 
violates  the  provisions  of  this  chapter^ 
the    board    may    direct,  the    Attorney  ' 
General  or  the  district  attorney  of  the 
county  in  Avhich  the  net,  practice  or 
transaction  occurs,  to  apply  to  the  court 
for  an  injunction  restraining  the  person, 
from   violating  the  provisions  of  this 
chapter.  An  injunction  shall  not  issue  for 

W^ilure  to  maintain  the  list" provided  for 
in  ORS  701.055(8)  unless  the  court  deter- 
rr^fies  that  the  failure  is  intentional. 


*  CLAIMS 

701.140     Types  of  aUowable  '  claims: 
procedure.  The  boarcl  shall  only  acccj^ 
and  make. determinations  of  the  follovJ^ 

/ing  typ*es  of  claims  for  damages* against* 
builders  regis tered^inder  this  chapter.  If. 
upon 'final  determination  and  order  by  • 
the  boQr^.a  builder  fails  to  pay  a  clairfi 
determined  against  the  bliilder  by  the 
board;  the  board  shall  notify  the 'surety 
that   payment  is  due   from   the  bond 
4,   required  under  JDRS  701.085.    This  sec- 
tion applies  to  the  following  types  of 
claims:  ■ 

(1)  Clairns  against  a  builder  by  the. 

;  .  owner  of  a  structure  for  the  following  in  - 

performing  any  work  subject"  to  this 
xihapter: 

(a)  Negligent  work. ' 

(b)  Improper  work. 

(c)  Breach  of  contract. 

(2)  Claims  against  a  builder  by  the 
owner  of  a  structure  to  discharge  or  to 
recoup  funds  expended  in  discharging  a 
lien  established  under  ORS  87.010  to 

.^^  -87.060  arid  87.075  td  a7.0iia*  imder  cir- 
cumstances described  under  this  sub- 
section.    The  board  may  reduce  any^^ 
amount  adjudged  by  the  board  under  thisi^* 
section  by  any  amount  the  claimant  owes 
the  builder.  The  b6ard  shall  only  deter- 
mine claims  under  this  subsection  if: 
(a)      The  owner  has  paid  the  builder  for 
that  builder's  work  subject  to  this  chap- 
ter; and 

tb)  A||lien  is  filed  against  the  struc- 
ture of  the  owner  undef  ORS  87.010  to 
87.060  and  87.075  to^87.088^ecausfe  the 
builder  failed  to  pay  the  person  claiminf^ 
.^the  lien  for  that  person's  contribution 
'toward  completion  of  the  structure. 

(3)  '     Claims     against     a.  registered 
builder  subcontractor  by  a  registered  , 
contractor   for   the   following  in  pcr- 

.  forming  any  work  subject  to  this  chapter: 

(a)  .Negligent  work; 

(b)  Improper  work;  or  ' 
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(c)      Breach  of  contract. 

(44  (Claims  by  persons  furnishing Jabor 
or  rnaterial  or  renting  or*  ,supplyiTig 
eauipment  to  a  builder, 
(5)'  Claims  against  a  builder  by  any- 
one who  is  injured  as  a 'result  of  the 
buijder's  failure  to  comply  with  the  ' 
requirements  of  ORS  454.605  to  4-54.745 
or  rules  adopted  by  the  Environmental 
Quality  Commisslbn  under  ORS  454.625. 

701.145  Procedure  for  makir^  clafms 
against  builder;  investigation  by  board; 
disciplinary  ^  action. —(1)  Any  person 
having  a  claim  against  a  builder  of  the 
type  referred  to  in  ORS  701.140,  may  , 
f'l<Lwith 'the  board  a  statement-  of  the 
claifk  in  such  form  as  the  bojard  pre- 
scribe. 

(2)  The  t)oard  may  refuse  to- accept, 
or  refuse  iat  any  time  to  coptinue 
processing,  a  claim  tT:    '  •  V  ✓ 

(a)  The  same  facts /and  issues  in- 
volv(BeS>^i^  the  claim  have  been  submitted  . 
to  a  court  of  competent  jurisdiction  for 
determination  or  have  been  submitted  to 
any  other  entity>ifathorized  by  law,  or  the 
parties  to  eff§pt  a  resolution  and  settle- 
ment;    '  « 

(b)  The  claimant'  does  not  perpiit  the 
builder  against  whom  the  claim  is  filed 
to  be  present  at  any  inspection  made  by 
the  board; 

(c^  The  board*  determines  that  the 
builder  agaiast  whom  th§  claim  is  filed  is 
capable  oX  complying  with  recommenda- 
tions made  by  the  board  relative  to  the 
cWim,  but  'the  claimant  does  not  permit' 
the  builder  to  comply  with  the  rec- 
ommendations. HoweV^,  the  board  may 
refuse  to  accept  or  further  process  a 
claim  under  this  paragraph  only  if  the 
builder-  was  registered  at  the  time  the 
work  was  first  performed  and  is  regis- 
tered at  the  time  the  board  jnakes  its 
recommendations;  or  . 
(d)  The  board  deterrpines  that  the  . 
nature  or  complexity  of  the  claim  is  such 


that  a  court  is  the  appropriate  forum  for 
'the  ddjudi(^ation  of  the  claim. 
(3)      The  board  shall   not  process  a 
claim   unless  •  it/  is   fibd   in  a  timej^ 
manner  as  jpllo^^(s:    .  w 

(a)  If  the.  owner  of  a.r^w  structure 
files  a  claipi,  thte' board  must  receive  the 
claim  not  later/ than  one  year  after  the 

■  date  the  structjure  was"  first  occupied  or 
two  years-  a'ft^r  completion,  whichever 
comes  first. 

(b)  If  the  ofwiici'  of  aji  existing  struc- 
ture files  thp  claim,  ^the  board  must 
receive  the  fclaim  riot  later  thanione  year 

^  aft«f  the  dat^  the  work  was  substantially 
completed. 

(c)  Rega/dless  of  whether  the  claim 
involves  a  new  or  existing  structure,-  if  ' 
the  owner/fil^^Nthe  claim  because  the 
builder  failed  to  Tsegin  the  work,  the 
board  must  receive] the  claim  not  later 
than  one  jear  aftep  the  da'te  the  parties  ' 
fentered  irito  the  contra^jt.  " 

(d)  R^ardless  of  whether  .the  claim 
involv.es  a.  new  or  existing  structure,  if 
the  ownjr  files  the  claim  because  the  • 
builder  Jailed  to  substantially  'complete 
the  work,  the  board  must  receive  the 

-  claim  n6t  later*  than  one  year  after  the^ 
X  date  •  thjb  builder  ceased  work  on  thd^^ 
structur 

(e)  If  a  registered  general  contractor 
files  the  claim  against  a  register^ed 
subcontractor,  the  board*  must  receive 
the  claim  not  later  than' oneyear  after 
the  date  the  subcontractor^jjj^formed 
the  work.  \ 

(f)  .     f  a  reensterea  ereneral  comractor 


files 
subcon 
failed 


he  claim  against  a  registered 
:ractor,  because  the  subcontractor 
to  substantially  Qomplete  the 
work,  the  board  must" receive  th6  claim 
not  later  than  one  year  after  the  date 
the  subcontractor  ceased  to  wori>onthe 
structure. 

(g)  If  a  material  equipment  sup- 
plier,' an  employ^,  or  a  registered  sub^ 
contractor  files  the  claim,  the  board 
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must  receive  the  claim  not  lateiv  ttiart 
one  year  after  the  date  the  registrant 
incurred  the  ! ndelDtedness.        ,  . 
(4)      Uporf  acceptance  of  the  statement  • 

^  of  claim,  the. board  shall  pive  notice  to 
the  builder,  against  whom  the  claim  is 
made  and  shall  initiate  proceedings  to 
determine  the'validity  of  the  cfaim.  If, 

'  after^investigation,  tire  board  determines 
th^t  a  violation  of  this  c+iaojter  or  q/  any' 
rge  promulgated  thereui((}er  has  oc- 
cQrred,  the  board  shall  recommend  to  the 
registrant  such  action  "  as  the  board 
considers  appropriate  to  compensate  the 
clainf>ftQj^for  any  damages  incurred  as  the 
result  of  the  violation.    If  the  'builder 

ngly,  the  board  shall 
give  that  fact  due  consideration  in  any 
subsequent'  .disciplinary  ^  proceeding 
brought  by  the  board. 

701.150  Priority  of  satisfying  claims 
from  bead  or  deposit.  If  a  final  board 
order  is  not  paid  by  the  registrant,  the 
board  shall  notify  the  surety  on  'the 
bpnd.  Tpe  claim  shall  be  satisfied  from 
the  deposit  or  by  the  surety  from  the 
bond  as  foUows: 

(1)  -  If  the  total  claims  filed  with  the 
board  against  a  builder  within  90  days 
after  the  date  the  board  receives  notice 
of  the  ficaJt^ claim,  against  the  builder 
exceed  the  amount  of  the  bond  or 
deposit,  the  bond  or  deposit  shall  be 
apportioned  in  proportion  to  the  amount 
the  board  adjudges  to  be  owed  on  eacfi 
claim,  subject  to  ttie  priorities  estab- 
lished under  this  section. 

(2)  Claims  shall  be  satisfied  from  the 
bond  or  deposit  in  the  following  priority: 

(a)  Within  any  90-day  period,  claims 
filed  against  a  builder  by  the  owner  of  a  , 
structure  shall  have  payment  priority  to 
the  full  extent  of  the  bond  or  deposit 
over  all  other  types  of  claims. 

(b)  If  claims  filed  against  a  builder  by 
the  owner  of  a  structure  do  not  exhaust 
the  bond  or  deposit,  then  all  other  types 


or 
ir 


■  of  claims  filed  within  that  90-day  period 
may  be  satisfied   from   the  bond  or 
deposit,  except  that  the  totar  arrlour 
paid  from  any  one  bond  or  deposit 
nonowher   claimants  shall  not  excee 
•  $2,000.  .   *  , 

(c)  A  subsequent  90-clny  period  wilj 
begin  on  the  date  the  first  "claim  is  filpd 
after  the  close  of  each  preceding  90-dav 
period.  Claims  shall'  be  satisfied  from 
the  bond  or  deposit  in  each  90-day  period 
in  the  manner  sel  forth  in  paragraphs  (a) 
an(^(b)  of  this  subsection. 
(3)  .  If  the  total  claims  filed  with  the 
board  within  90  daVs  afte'r.the  first  claim 
is  filed  do  not  exceed  the  amount  of  the 
bond  or^eposit,  all  claims  filed  within 
tf^e^9gpda^:);teriod  sh'all  have  priority  ovSr 
all  clW^T^s  subsequently  filed  until  the 
^mount  of  th4  bond  or  deposit  is  ex- 
hausted but  not  later  than  one  year 
following  the  date  of  expiration  of  the 
certificate  of  registration  in  force- at  the 
time  the  work  was  complected. 


BUILDKRS  BOARD 

701.205       Builders    Board;  members-i 
terms;  confirmation;  vacancies;  qualifi 
cations. 

H)  There  is  established  within  the 
Department  of  Commerce  the  Builders 
Board,  Qonsisting  of  five  mennfbers  ap- 
pointed by  the  Governor  subject,  to 
confirmation  by  the  f=;enate  in-  the 
manner  provided  by  law.  Three  of  the 
members  shall  be  builders,  including  one 
builder  engaged  in  the  business  of  re- 
modeling, one  shall  be  a  public  member 
and  one  shall  be  an  elected  representa- 
tive of  governing  bodjes  of  local  govern- 
ment. 

(2)  The  term  of  office  of  each  mem- 
ber is  four  years,  but  a  member  serves  at 
the  pleasure  of. the  Governor.  Before  ttie 
expiration  of  ^he  term  of  a  member,  the 
Governor  shall  appoint  a  successor  whose 


697 


.  term  begins  on  July  1  next  following.  A 
member  is  eligible  for  reappointment.  If 
there  is  a  vacancy  for  any  caus^  the 
'  Governor  shall  muke  an  appointment  ' 
immediately  effective  for  the  unexpil-ed 
term.  ^  ^  , 

(3)  In  order  to  be  eligible  for  boaisd 
membership,  the  throe  builde'p  members 
of  the  board  shall  be  registered  under 
this  chapter  and  shall  maintain  their 
registration  in  good  order  during  their 
•  .  term  o(  office. 

701..215  Officers;  qiK^rum;  ;x)mpensation 
and  expenses.-  (l)  The  board  shall  select 
from  among  its  members  a  (Chairman,  a 
vice  chairman  and  such>other|officer5  for 
such  terms-  and  with  such  duties  and 
powers  necessary  for  the  performance  of 
their  duties  as  the  board  determines. 

(2)  A  majority  of  tl^e  mfmbet^  of  the- 
board    constitutes    a   quorum    for   the  •■  ' 
transaction  of  business..  ' 

(3)  ^  A  member  of  tfie  boardls  entitled 
•.to  compensation  ^nd  expenses  as  pro- 

,^     vided  in  ORS  292.#5.       .  , 

701.225  Investigatory  powers  of*  board; 
use  of^ty  or  county  inspectors;  conduct 
of  hearings.  (1)  The  board  may  investi- 
gate  the  activities  of  any  person  engaged 
in  the  building  and  construction  industry 
to  determine. CO mpliancie  with  This  chap- 
ter. 

(2)  With  the  approval  of  the  city  or 
county,  the  board  may  conduct  investi- 
gations with  city  or  county  inspectors, 

,  provided  that  the  city  or  couTity  is  reim- 
bursed by  the  department /f(|r  the  costs 
>of  such  investiga'^tions.      /  • 

(3)  The  board  has  tfie  power  to 
administer    oaths,    issue'  notices  and 

-^subpenas  in  the'  name  of  the  board, 
compel  the  attendance  of  witnesses 
andthe  ■  production  of  evidence,  hold 
hearings  and  perform  such  other  acts  as 
are  reasonably  necessary  to  carry  out  its 
duties  under  this  chapter. 


(4)      V  any  person  fails  to  comply  with 
^  a  subpena  issued  under  subsection  (3)  of 
this  section'  or  refuses   to  testify  on 
matters  on  vvhich  he  may  be  lawfuIM^ 
^.  interrogated,   the   board  shall  comp" 
r   obedience  in  the  manner  provided  in  ORS 
-   183.440.  '    ^  . 


701.230*  Board  to  provide  names  A>i 

ler^^te 


unregistered  builders  to  other>^.„v^ 
agencies.  At  least  once  each  month,  the 
board  shall  provide,  to  investigatrve  units 
of  the  Department,  df. Revenue,  Worker's 
Compensation  Department  and 
Employment  Divisi'on  » the  name  and"^ 
address  of  each  person  who  acts  as 
builder,  in  violatfbn  of  this  chapter  or 
who  knowingly  assists  an  unregistered 
person  to  acyn  violation  ©/"^his  chapter,  t 

701.235   Rul^^making   authority.  The 

board  shall  prbmulprate  rules  to  carry  out 
.  this  chapter;  \ 


PENALTIES 

701.990    I^enalties.    Violation  of  ORS 
701.055(1)  is  a  misdemeanor. 

701.992    Civil  penalties;  enforcemesnt. 

(1)  Any  person.'  who  -violates  any. 
provision  of  this  chapter  or  any  rule 
promulgated  thereunder  shall  forfeit  and  - 
pay  into  the  General  Fund  of  the  S^ate 
Treasury  a  civil  penalty  in  an  amount 
determined  by  the  board  of  not  more 
than  $1,000  for  each  offense. 

(2)  An  order  of  the  board  imposing  a 
'civil  penalty  which  becomes  final" by 
operation  of  law  or  on  appeal  and  re^^ 
mains  unpaid  10  days  after  tljfe  order^ 
becomes  final  shall  constitute  a  judg- 
ment in  favor  of  the  board  against  the 
person  and  may  be  filed  with  the  county 
clerk  in  any  county  of  this  state. 

(3)  Upon  filing,  the  clerk  shall  docket 
the  order  |n  the  judgment  docket  in  the 
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same  manner  as  a  judgment  of  a  court  of 
record.  After  docketing,  the  order  is 
equivalent  to  a  judgment  and  is  con- 
trolled by  and  subject  to  statutes  rela,- 
ting  to  judgments. 

(4)  The  provisions  of  this  section  are 
in  addition  to  anj:!  not  in  lieu  of  any  other 
penalty  or  sanction  provided  by  law. 
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STATUTORY  LIENS 


CONSTRUCTION  LIENS  ' 

87.001  Short  title.  ORS  87.001  to 
87.060  and  87.076  to  87.093  shall  be  known  and 
may  be  cited  aa  the  Construction  Lien  Law.  (1976 

c.466$l) 

87.006  DefinUiont  for  ORS  87.0011 
to  87.080  and  87.076  to  87.098.  Aa  vuMfd 
in  ORS  87.001  to  87.060  and  87.075  to  87.093: 

(1)  "Commencement  of  the  improvement" 
means  the  first  actual  preparation  or  construc- 
tion upon  the  site  or  the  first  delivery  to  the  site 
.of  materials  of  such  substantial  character  as  to 
notify  interested  -persons  that  preparation  or 
construction  upon  the  site  has  begun  or  is  about 
to  begin. 

(2)  "Construction"  includes  creation  or 
makiqg^  of  an  improvement,  and  alteration, 
partial  construction  and  repairs  done  in.  and 
upon  an  improvement. 

(3)  "Construction  agent"  deludes  a  contrac- 
tor, architect,  builder  oH  other  person  havhig 
charge  of  construction  or  preparation. 

(4)  "Contractor"  means  a  person  who  con- 
tracts on  predetermined  terms  to  bo  responsible 
for  the  performitoce  of  all  or  part  of  a  job  of 
preparation  or  construction  in  accordance  with 
established  specifications  or  plans,  tftt^iQing  in 
himself  control  of  means,  method  and  manner  of 
accomplishing  the  desired  result,  and  who 
provides: 

(a)  Labor  at  the  site;  or 
'  (b)  Materials,  supplies  and  labor  at  the  »ite. 

(6)  "Improvement"  includes  any  buil^tog, 
wharf,  bridge,  ditch,  flumej  reservoir,  well,  tun- 
nel, ftence,  street,  sidewalk,  machinery,  aqueduct 
and  all  other  structures  and  superstructures, 
whenever  it  can  be  made  applicable  thereto. 

(6)  "Mortgagee"  means  a  pereon  who  has  a 
valid  subsisting  Mortgage  of  record  or  trust  deed 
of  record  securing  a  loan  upon  land  or  an  im^ 
provement. 

(7)  "Original  contractor"  means  a  coritiactor 
who  has  a  contractual  relationship  with  the 

.owner. 


(8)  "Owner"  means: 

(a)  A  person  who  ifl  or  claims  to  be  the  owner  * 
in  fee  or  a  lesser  estate  of  the  land  on  which 
preparation  or  construction  is  performed;  or 

(b)  A  person  Who  has  entered  into  a  conttact 
for  the  purchase  of  an  interest  in  the  land  or 
improvement  thereon  jought  to  be  charged  with 
a  lien  created  under  ORS  87.010;  or 

(c)  A  person  to  whom  a  valid  subsisting  lease 
on  laod  or  an  improvement  to  made,  and  who 


possesses  an  interest  in  the  land  or  improvement 
by  reason  of  that  lease. 

(9)  "Preparation"  includes  excavating,  sur- 
veying, landscaping,  demolition  and  detachment 
of  existing  structures,  leveling,  filling  in,  and 
other  preparation  of  lanfl  for  construction. 

(10)  "Site"  means  the  land  on  whiph  con- 
struction or  preparation  is  performed. 

\  (11)  "Subcontractor"  means  a  contractor 
who  ha*  no  direct  contractual  relationship  with 
the  owner.  lAmendod  by  1967  c.651  §1;  1973  c.871  §1; 
1976  C.466 12;  1977  C.696S1] 

87.010  Construction  liens;  who  is 
entitled  to  lien.  (1)  Any  person  performing 
labor  upon,  transporting, or  furnishing  any  mate- 
rial to  be  used  in,  or  renting  equipment  used  in 
the  construction  of  any  improvement  shall  have 
a  lien  upon  the  improvement  for  the  labor,  ti:ans- 
portation  or  material  furnished  or  equipment 
rented  at  the  instance  of  the  owner  of  the  im- 
provemerit  or  his  construction  agent. 

(2)  Any  person  who  engages  in.  or  rents" 
equipment  for  the  preparation  of  a  lot  or  parcel 
of  land,  or  improves  or  rentp  equipment  for  the 
itqprovement  of  a  street  or  road  adjoining  a  lot 
or  parcel  of  land  at  the  request  of  the  owner  of 
the  lot  or  parcel,  shall  have  a  lien  Upon  the  land 
for  work  done,  materials  furnished  or  equipment 
^nted.  , 

(3)  .A  lien  for  rented  equipment  under  sub- 
section (1)  or  (2)  of  this  section  shall  be  limited 
to  the  reasonable  rental  value  of  the  equipment 
notwithstanding  the  terms  of  the  underiying 
ren^  agreement. 

(4)  Trustees  of  an  employe  benefit  plan  shall 
have  a  lien  upon  the  improvement  for  the 
amount  of  contributions,  due  to  labor  performed 
•n  that  improvepaent,  required  to  be  paid  by 
agreement  or  otherwise  into  a  lUnd  of  the  em- 
ploye benefit  plan. 

(5)  An  ardliitect,  landscape  architect,  land 
surveyor  or  i^lgistered  engineer  who,  at  the  re- 
quest of  the  owner  or  an  agent  of  the  owner, 
prepares  plans,  drawings  or  specifications  that 
are  intended  for  use  in  or  to'  facilitate  the  con- 
struction of  an  improvement  or  who  supervises 
the  construction  shall  have  a  lien  upon  the  land 
and  structures  necessary  for  the  use  of  the  plans, 
drawings  or  specifications  so  provided  or  super- 
vision performed.* 

(6)  A  landscape  architwt,  land  surveyor  or 
other  penon  who  prepaJes  plans,  drawings, 
sufveye  or  specificatiohs  that  are  used  for  the 
landscaping  of  preparation  of  a  lot  or  parcel  of 
land  or  who  superviseflhe  landscaping  or  prepa- 
ration shall  have  a  lien  Upori  the  land  for  the 
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plana^  drawings^  Hurveys  or  specificationB  used'or 
superviBion  performed.  |Amende<l  hy  nm?  cM\  |'2; 

197HC.671  §2;  1975  c.460  §M;  1977  r  im  S'2;  I9H1  i  757  §1) 

87.015  Land  and  interests  therein 
subject  to  lien;  leaseholds.  (1)  The  site  to- 
gether with  the  land  that  may  be  required  for  the 
convenient  uae  and  occupation  of  the  improve- 
ment conBtfucted  on  the  site,  to  be  determined 
by  the  court  at  the  time  of  the  foreclosure  of  the 
lien,  shall  also  be  subject  to  the  liens  created 
under  ORS  87.010  (1),  (4)  and  (5)  if,  at  the  time 
of  the  commencement  of  the  improvement,  the 
person  who  caused  the  improvement  to  be  con- 
structed was  the  owner  of  that  site  and  land.  If 
the  person  owned  less  than  a  fee-simple  estate  in 
the  site  and  land,  then  only  hift  interest  therein 
shall  be  subject  to  the  Hen. 

(2)  If  a  lien  created  under  ORS  87.010  (1), 
(4)  and  (5)  is  claimed  against  a  unit  as  defined  in 
ORS  94.004  to  94.480,  the  Oregon  Condominium 
Act,  the  common  elements  appertaining  to  that 
unit  are  alsb  subject,  to  the  lien.  ^ 

(3)  When  the  interest  of  the  person  who 
caused  the  improvement  to  be  constructed  is  a 
leasehold  interest,  and  th^t  person  has  forfeited 
his  rights  thereto,  the  purclwiser  of  the  improve- 
ment and  leasehold  term  at  any  sale  under  the 
provisions  of  ORS.  87.001  to  87.060  and  87.075  to 
87.093,  is  deemed  to  be  the  assignee  of  the  lease- 
hold term,  and  may  pay  the  lessor  all  arrears  of 
rent  or  other  m«f|ey  and  costs  due  under  the 
lease.  If  the  lessor  regains  possession  of  the 
property,  or  obtains  judgment  for  the  possesion 
thereof  prior  to  the  commencement  of  construc- 
tion of  the  improvement,  the  purchaser  may 
remove  the  improvement  withhi  30  days  after  he 
purchases  it,  ax)d  the  owner  df  the  land  shall 
receive  the  rent  due  him»  payable  out  of  the 
proceeds  of  the  sale,  according  to  the  terms  of 
the  lease,  down  to  the  time  of  removal.  (Amended 
by  1975  C.466  §4) 

87.018  Delivery  of  notices.  All  notices 
required  under  ORS  87.001  U>  87.060  and  87.076 
to  87.093  shall  be  in  writing  and  delivered  in 
perBon  or  delivered  by  regtstered  of  certified  mail 
except  for  the  ''Information  Notice  to  Owner"* 
described  in  ORS  87.093  which  may  also  be 
proved  by  a  United  States  Postal  Service  certifi- 
cate of  mailing.  (1975  c,m  gf);  19HI  c.7.^7  §2| 

Nol«:  B7.0]fl  WM  •nactAd  into  law  hy  the  LfK^lntive 
Awiemhly  but  was  not  added  to  or  made  a  part  of  87.005  to 
B7.075  by  lejpalatlve  action.  See  Preface  to  OroKon  IleviBod 
Statutea  for  fVirther  eiplanation. 

87.020  (Amondad  by  1065  c.446  |1;  1967  c.(K)0  SI; 
1967  C.602  repealed  by  1975  c.466  $6  (B7.021  enacted  in 
Hcu  of  87.020)1  ' 


87,021  Notice  to  owners;  effect  of 
failure  to  give  notice,  (1)  Except  when  mate- 
rial  or  labor  described  in, ORS  87.010  (1)  to  (3), 
(5)  and  (6)  is  furnished  at  the  request  of  the 
owner,  a  person  furnishing  any  materials  or 
labor  described  in  ORS  87.010  (1)  to  (3),  (5)  and 
(b;  for  which  a  lien  may  be  claimed  under  ORS 
87.01Q  shall  give  a  notice  of  the  right  to  lien  to 
the  owner  of  the  site.  The  notice  or  the  right  to 
lien  may  be  given  at  any  time  during  the  prog- 
ress of  the  improvement,  but  the  notice  only 
protects  the  right  to  claim  a  lien  on  those  mate- 
rials and  that  labor  provided  after  a  date  which 
is  eight  days  not  including  Saturdays,  Sundays 
and  other  holidays  as  defined  in  ORS  187.010 
before  the  notice  is  delivered  or  mailed.  Howev- 
er, no  right  to  claim  a  lien  Under  ORS  87.010  (5) 
or  (6)  exists  for  any  services  provided  for  an 
ownerroccupied  residence  at  the  request  of  an 
agent  of  the  owner. 

(2)  The  notice  required  by  subsection  (1)  of 
this  section  shall  be  substantially  in  the  form  set 
forth'in  ORS  87.023. 

^  (3)  A  lien  claimed  under  ORS  87.010  (1)  to 
(!)),  (5)  of  (6)  shall  not  be  enforced  unless  the 
notice  required  by  subsection  (1)  of  this  section 
is^ven. 

(4)  A  person  who  performs  labot  upon  a 
commercial  improvement  or  provides  labor  and 
material  for  a  commercial  improvement  or  who 
rents  equipment  used  in  the  construction  of  a 
commercial  improvement  need  not  give  the 
notice  required  by  subsection  (1)  of  this  section 
*  in  order  to  acquire  A  lien  under  ORS  87.010.  As 
used  in  this  subsection: 

(a)  ''Commercial  improvement^  means  any 
strtrcture  or  building  not  used  or  intended  to  be 
used  as  a  residential  building,  or  other  improve- 
ments to  a  site  on  which  such  a  structure  or 
building  is  to  be  located. 

(b)  "Residential  building''  means  a  buil(^ing 
or  structure  that  is  or  will  be  occupied  by  the 
owner  as  a  residence  and  that  contains  not  more 
than  four  units  capable  of  being  used  as  Residenc- 
es or  homes.  (1975  c.466  57  (enacted  in  Heu  of  S7.020); 
I9HI  Ci757      198,1  r.674  §1;  1983c.757  5l| 

87.023  Notice  of  right  to  Hen;  form 
of  notice.  The  notice  of  the  right  to  lien  re- 
quired under  OliS  87.021  shall  include,  but  not 
be  limited  to,  the  followihg  information  and  shall 
be  substantially  in  the  following  form: 
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NOTICE  OF  THE  RIGHT  TO 
LIEN  WARNING:  READ  THIS 

NOTICE.  PROTFCT 
YOURSELF  PROM  PAYING 

ANY  CONTRACTOR  OR 
SUPPLIER  TWICE  FOR  THE 
V     SAME  SERVICE. 

—    Date  of  mailing:  


Owner 


Owner's  address 


This      is    *  to      inform      you  that 

^  ,  ^  has  begun  to  provide 

^  (description  of  materials, 

labor  or  services)  ordered  by 
  for    improvement^  to 


property  you  own.  The  property  is  located  at 


A  lien  may  be  claimed  for  all  materiala^  labor 
and  services  ftimlahed  after  a  date  that  is  eight 
days  not  including  Saturdays,  Sundays  and  other 
holidays  as  defined  in  ORS  187.010  before  this 
^notice  was  mailed  to  you.  « 

Even  if  you  or  your  mortgage  lender  have 
made  full  payment  to  the  contractor  who  ordered 
t^ese  materials  or  services,  your  property  may 
still  be  subject  ;to  a  lien  unless  the  supplier  pro- 
viding this  notice  is  paid. 

THIS  IS  NOT  A  LIEN.  It  is  a  notice  sent  to 
you  for  your  protection  in  compliance  with  the 
construction  lien  laws  of  the  State  of  Oregon. 

This  notice  has  been  sent  to  ypu  by: 

NAME:  , 


ADDRESS:— 
TELEPHONE:- 


IF  YOU  HAVE  ANY  QUESTIONS 
ABOUT  THIS  NOTICE,  FEEL  FREE  TO 
CALLUS. 

IMPORTANT  INFORMATION 
ON  REVERSE  SIDE 


IMPORTANT  INFORMATION 
FOR  YOUR  PROTECTION 

Under  Oregon^s  la^/s,  those  who  work  on 
your  property  or  provide  materials  and  are  not 
paid  have  a  right  to  enforce  their  claim  for  pay- 
ment against  your  property*  This  claim  is  known 


as  a  construction  lien. 

If  your  contractor  fails  to  pay  subcontrac- 
tors, material  suppliers  or  laborers  or  neglects  to 
make  other  legally  required  payments,  the  people 
who  are  owed  money  can  look  to  your  property 
for  paymentp  even  if  you  have  paid  your  contrac- 
tor in  fUll.  * 

The  law  states  that  all  people  hired  by  a 
contractor  to  provide  you  with  ;kwterials,  labor 
or  services  must  give  you  a  notice  of  the  right  to' 
lien  to  let  you  know  what  they  have  provided. 

WAYS  TO  PROTECT 
YOURSELF  ARE: 

-  RECOGNIZE  that  this  notice  of  delivery 
of  materials!  labor  or  services  may  result  in  a  lien 
against  your  property  unless  all  those  supplying^ 
a  notice  of  the  right  to  lien  havp  been  paid 

-  LEARN  more  about  the  Hen  laws  and  the 
meaning  of  this  notice  by  contacting  the  Build- 
ers Board,  an  attorney  or  the  firm  sending  this 
notice. 

-  ASK  for  a  statement  of  the  labor  or  materi- 
als provided  to  your  property  from  each  party 
that  sends  you  a  notice  of  the  right  to  Hen. 

-  WHEN  PAYING  your  contractor  for 
materials*  labor  or  services,  you  may^v^QPtake 
checks  payable  jointly  to  the  contractor  and  the 
firm  furnishing  materials,  labor  or*  services  for 
which  you  have  received  a  notice  of  the  right  to 
lien.  i 

*  OR  use  one  of  the  methods  suggested  by 
the  ^Informati(^n  Noticed  Owners.^  If  you  have 
not  received  such  a  notice,  contact  the  Builders 
Board* 

-  GET  EVIDENCE  that  all  firms  from 
'Whom  you  have  received  a  notice  of  the  right  to 
lien  have  been  paid  or  have  waived  the  right  to 
claim  a  lien  against  your  property. 

-  CONSULT  an  attorney,  a  professional 
escrow  company  or  your  mortgage  lender. 


(198IC.767  $6:1903  c,767  §2) 


of^i^ 


87.025  Priority  of  liens;  right  to  mU 
improvoihernta  separately  from  land;  no^ 
tice  to  mortgagee;  Hat  of  materiala  or 
suppliea.  (1)  A  lien  c;reated  under  ORS  87.010 
(2)  or  (6)  upon  any  lot  or  parcel  of  land  shall  be 
preferred  to  any  lien,  mortgage  or  other  encum-* 
brance  which  attached  to  the  land  after  or  was 
unrecorded  at  the  time  of  commencement  of  the 
improvement. 

(2)  Ex^t  as  provided  in  subsections  (3)  and 
(6)  of  this  section,  a  Hen  cieated  under  ORS 
87.010  (1)»  (4)  0/  (5)  upon  ahy  improvement 
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ahall  be  preferred  to  all  prior  liens,  mortgages  or 
other  encumbrances  upon  the  land  upon  which 
the  improvement  was  constructed.  To  enforce 
such  lien  the  improvement  may  be  sold  separate- 
ly frbm  the  land;  and  the  purchaser  may  remove 
the  improvement  within  a  reasonable  time  there* 
after,  not  to  exceed  30  days,  upon  the  payment 
to  the  owner  of  the  land  of  a  reasonable  rent  for 
its  use  from  the  date  of  its  purchase  to  the  time 
of  removal.  If  such  removal  is  prevented  by  legal 
proceedings,  the  30  days  shall  not  begin  to  run 
until  the  final  determination  of  such  proceedings 
in  the  court  of  first  resort  or  the  appellate  court 
if  appeal  is  taken. 

(3)  No  lien  for  materials  or  supplies  shall 
have,  priprity  over  any  recorded  mortgage  or 
trtist  deed  on  either  the  land  or  improvement 
unless  the^  person  furnishing  the  material  or 
supplies,  not  later  than  eight  days,  not  including 
Saturdays,  S\mdays  and  other  holidays  as  de- 
fined in  ORS  187.010,  after  the  date  of  delivery 
of  material  or  supplies  for  which  a  lien  may  be 
claimed,  delivers  to  the  mortgagee  either  a  copy 

r  of  the  notice  given  U>  the  owner  under  ORS 
87.021  to  protect  the  right  to  claim  a  lien  on  the 
material  or  supplies  or  a  notice  in  any  form  that 
provides  substantially  the  same  information  as 
the  form  set  forth  in  ORS  87.023. 

(4)  A  mortgagee  who  has  received  notice  of 
delivery  of  qdaterials  \)r  supplies  in  accordance 
with  the  provisions  of  subsection  (3)  of  this 
section,  may  demand  a  list  of  those  materials  or 
supplies  including  a  statement  of  the  amount 
du«f  by  reason  of  delivery  thereof.  The  list  of 
materials  or  supplies  shall  be  delivered  to  the 
mortgagee  within  15  days  of  receipt  of  denbtnd^ 
as  evidenced  by  a  receipt  or  a  receipt  of  delivery 
of  a  registered  or  certified  letter  containing  the 
demand.  Failure  to  furnish  the  list  or  the  amount 
due  by  the  person  giving  notice  of  delivery  of  the 
materials  or  Supplies  shall  constitute  a  waiver  of 
the  preference  provided  in  subsections  (1)  and 
(2)  of  this  section. 

(5)  Upon  payment  and  acceptance  of  the 
amount  due  to  the  supplier  of  materials  or  sup- 
plieS)  and  upon  demand  of  the  person  making 
payment,  the  supplier  shall  execute  a  waiver  of 
all  lien  rights  as  to  materials  or  supplies  for 
which  payment  has  been  made. 

(6)  Unless  the  mortgage  or  trust  deed  is 
given  to  secure  a  loan  made  to  finance  ^he  altera- 
tion or  repair,  a  lien  claimed  under  ORS  87.010 
for  the  alteration  and  repair  of  an  improvement 
commenced  and  made  subsequent  to  the  dato  of 
record  of  a  duly  executed  and  recorded  mortgage 
or  trust  deed  on  that  improvement  or  on  the  site 
shall  not  take  precedence  over  the  mortgage  or 


trust  deed.  lAmendid  by  1965  c.446  §2;  1967  r.602  §2; 
I975c.466§8;  1961  c.757  $6;  1983c.513§l:  19B3c.674§3) 

87.027  Right  of  owner  to  demand 
list  of  materiala  and  labor;  penalty  for 
failure  to  provide  liat.  An  ^wner  who  re- 
ceives a  notice  of  the  right  to  lien  in  accordance 
wilh  the  provisions  of  ORS  87.021  may  demands 
in  writing,  from  the  person  providing  materials 
or  labor  a  list  of  materials  or  description  of  labor 
supplied  or  a  statement  of  the  contractual  basis 
for  supplying  the  materials  or  labor,  including 
the  percentege  of  the  contract  completed,  and 
the  charge  therefor  to  the  date  of  the  demand. 
The  supplier's  statement  shall  be  delivered  to  the 
owner  within  15  days  of  receipt  of  the  owner's 
written  demand,  as  evidenced  by  a  re^pt  or  a 
receipt  of  delivery  of  a  certified  or  registered 
letter  conteining  the  demand.  Failure  of  the 
supplier  to  furnish  the  information  requested 
constitutes  a  loss  of  attorney  fees  ^nd  coste 
otherwise  allowable  in  a  suit  to  forecloses  lien. 
(1981  c.757  JS) 

87.030  Effect  of  owner  having 
knowledge  of  improvement;  potice  of 
nonreflponaibility.  Every  improvement  except 
an  improvement  made  by  a  person  other  than 
the  landowner  in  drilling  or  boring  for  oil  or  gas, 
construc)ipd  upon  lands  with  the  knowledge  of 
the  owner  shall  be  deemed  constructed  at  the 
instance  of  the  owner,  and  the  interest  owned 
shall  be  subject  to  any  lien  filed  pursuant  to  the  - 
provisions  of  ORS  87.001  to  87.060  and  87.075  to 
87.093,  unless  the  o\yper  shall,  within  three  days 
after  he  pbteins  knowledge  of  the  construction, 
give  notice  that  he  will  not  be  responsible  for  the 
same  by  posting  a  notice  in  writing  to  that  effect 
in  some  cqnspicuous  place  upon  the  land  or  the 
improvement  situated  thereon.  (Amended  by  1975 
c.4d6|9] 

87.036  Filing  of  claim  for  lien.  (1) 
Every  person  claiming  a  lien  under  ORS  87.010 

(1)  or  (2)  shall  file  the  claim  not  later  than  90 
days  after  he  has  ceased' to  provide  labor,  rent 
equipment  or  fVimish  materials  or  60  days  after 
completion  of  construction,  whichever  is  earlier. 
Every  other  person  claiming  a  lien  under  ORS 
87.010  shall  file  the  claim  not  later  than  60  days 
after  the  completion  of  the  constnl^on.  All  ^ 
claims  shall  be  filed  ite  provided  by  subsection 

(2)  of  this  section. 

(2)  The  claim  shall  filed  for  recording 
with  the  recording  officer  of  the  county  or  coun- 
ties in  which  the  improvement,  or  some  part 
thereof,  is  situated  and  shallxontein: 

(a)  A  true  statement  of  demand,  after  de- 
ducting all  just  credito  and  offsets; 
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(b)  The  name  of  the  owner,  or  reputed  own- 
er, if  known; 

(c)  The  name  of  the  person  by  whom  the 
claimant  was  employed  or  to  whom  he  furnished 
the  materials  or  rented  the  ecjUipment  or  by 
whom  contributions  are  owed;  and 

(d)  A  description  of  the  property  to  be 
charged  with  the  lien  sufflcient  for  identifica- 
tion»  including  the  address  if  known. 

(3)  The  claim  shall  be  verified  by  the  oath  of 
the  person  filing  or  of  some  other  person  h&ving 
knowledge  of  the  facts,  subject  to  the  criminal 
penalties  for  false  swearing  provided  under  ORS 
162.076.  (Amended  by  1961  c.609  §1;  1973  c.671  S3;  1975 
c.466§10;  1983c.617§l| 

87.039  Notice  of  flling  claim  for 
lien;  effect  of  failure  to  ifive  notice.  (1)  A ' 
person  filing  a  claim  for  a  lien  aa  D|(ovided  by 
ORS  87.035  shall  deliver  to  the  ownera  notice  in 
writing  that  the  claim  has  been  filed.  The  notice 
shall  be  delivered  not  later  than  20  days  after  the 
date  of  filing.  Notice  delivered  to  the  owner  who 
received  t^e  notice  of  the  right  to  lien  as  provid- 
ed by  ORS  87.021  shall  be  deemed  in  compfiance 
with  the  requirement  of  this  subsection,  unless 
the  peraon  gi^ng  notice  has  actual  knowledge  of 
changed  ownership.  >  ^ 

(2)  No  costa,  disbursements  or  attorney  fees 
otherwise  allowable  as  provided  by  ORS  87.060 
shall  be  allowed  to  any  party  failing  to  comply 
with  subsection  (1)  of  this  section.  [1975  c.466  $14; 
.  I9pc.674§4) 

Nol«:  87.039  was  enaci«d  into  Uw  by  the  LegUlative 
ABMimbly  but  wsb  not  added  to  or  made  a  part  of  87.005  to 
87.075  by  legifllative  action.  Set  Preface  to  Or©|con  Revisod 

Statute*  for  fVirther  eiplanation. 

t> 

87.040  (Repealed  by  1975  c.466  §25) 

*  '  r 
87,046  Completion  date  of  improve* 
ment;  notice  of  completion,  abandonment 
or  nonabandonment;  contents  of  notice. 
(1)  The  completion  of  construction  of  an  im- 
provement shall  occur  when: 

(a)  The  improvement  is  substantially  com- 
plete;or 

(b)  A  completion  notice  is  posted  and 
recorded  as  provided  by  subsections  (2)  and  (3) 
of  this  Mjction;  or  * 

(c)  The  improvement  is  abandoned  as  pro- 
vided by  subsection  (6)  of  this  section.  ^ 

(2)  When  all  original  contractors  employed 
on  the  construction  ua  an  improvement  have 
substantially  performed  their  contracts,  tihe 
owner  or  mortgagee  or  an  agent  of  either  a! 
post  and  record  a  completion  notice  in  writfing 


stating  in  substance  t)ie  following: 

 _  i  ^ 

Notice  hereby  is  given  that  the  building  or 
structure  on  the  following  described  premises, 
(insert  the  legal  description  of  the  property 
including  the  street  address^  if  known)  has  been 
completed. 

All  persons  claiming  a  lien  upon  the  same 
under  the  Construction  Lien  !  ar  hereby  are 
notified  to  file  a  claim  of  lien  as  required  by  ORS 
87.035. 

Dated  ^  ,19— 


Owner  or  Mortgagee 
P.  0.  Address:  


(3)  Any  notice  provided  for  in  this  section 
shall  be  posted  on  the  date  it  bears  in  some 
conspicuous  place  upon  the  land  or  upon  the 
improvement  situated  thereon.  Within  five  days 
from  the  date  of  posting  the  notice,  the  party 
posting  it  or  his  agent  shall  record  with  the 
recording  officer  of  the  county  in  which  the 
property,  or  some  part  thereof,  is  situated,  a  copy 
of  the  notice,  together  with  an  affidavit  indorsed 
thereon  or  attached  thereto,  made  by  the  person 
posting  the  notice,  stating  the  date,  place  and 
manner  of  posting  the  notice.  The  Recording 
officer  shall  indorse  upon  the  notice  the  date  of 
the  filing  thereof  and  record  and' index  the  notice 
in  the  Construction  Lien  Book  as  required  by 
ORS  87.050. 

(4)  Anyone  claiming;  a  lien  under  ORS  , 
87.010  on  the  premise/desc?ibed  in  a  completion 
or  abtiBindonment  notice  for  labor  performed  and 
materials  used  prior  to  the  date  of  the  notice^ 
shall  file  a  claim  of  lien  as  required  by  ORS 
87.035. 

(5)  Except  as  provided  in  subsection  (6)  of 
this  section,  an  improvement  is  aban^dbifed: 

(a)  On  the  60th  day  after  work  on  the  con- 
struction of  the  improvement  ceases;  or 

(b)  When  the  owner  or  mortgagee  of  the 
improvement  or  on  agent  of  either  posts  and 
records  an  abandonment  notice  in.writing  signed 
by  either  the  owner  or  the  mortgagee. 

(6)  When  work  on  the  constructfon  of  an 
improvement  ceases,  if  the  owner  or  mortgagee 
of  the  improvement  intends  to  resume  construc- 
tion and  does  not  want  abandonment  to  occur^^ 
the  owner  or  mortgagee  or  an  agent  of  either 
shall  post  and  record  a  nonabandonment  notice 
in  writing  signed  by  either  the  owner  or  mottga- 

*  gee.  The  notice  of  nonabandonment  sha^  be 
poeted  and  recorded  not  later  theifi  the  69th  day 
after  work  on<»the  construction  ceases.  The  no- 
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tice  of  nonabandonment  may  be  renewed  at 
intervals  of  180  days  by  rerecording  the  notice. 

(7)  The  notices  of  abandonment  or  nonaban- 
donment described  in  subsections  (6)  and  (6)  of 
this  section  shall  state  in  substance: 

(a)  That  the  improvement  is  either  aban- 
doned or  not  abandoned. 

(b)  The  legal  description  of  the  property^ 
including  the  street  address  if  known,  on  which 
the  improvement  is  located. 

(c)  In  the  case  of  an  abandonment  notice, 
that  all  persons  claiming  a  lien  on  the  improve- 
ment should^  nie  a  claim  of  lien  as  required  by 
ORS  87.035. 

(d)  In  the  case  of  a  nonabandonment  notice, 
the  reasons  for  the  delay  in  construction. 

(e)  The  date  of  the  notice. 

(0  The  address  of  the  person  who  signs  the 
notice.  (Amended  by  1975  c.466  $11] 

87.060  Recording.  The  recording  offi- 
cer of  each  county  shall  record  all  notices  and 
claims  required  to  be  filed  by  the  provisions  of 
ORS  87.p01  to  87.060  and  87.075  to  87.093  in  a 
book  kept  for  that  purpose,  and  titled  ''Construc- 
tion Lien  Book.**  The  notices  and  claims  record- 
ed in  the  Construction  Lien  Book  shall  be  index- 
ed as  deeds  and  other  conveyances  are  required 
by  law  Uk  be  indexed  and  shall  constitute  a  public 
*  record  of  the  county.  (Amended  by  1975  c,466  S 12) 

87.066  Duration  of  Hen.  No  lien  de- 
scribed in  ORS  87.010  shall  bind  any  improve- 
ment for  a  longer  period  than  six  months  after 
the  lien  is  filed  miless  suit  is  brought  in  a  proper 
court  within  that  time  to  enforce  the  lien,  or  if 
extended  payment  is  provided  and  the  terms 
thereof  are  stated  in  the  recorded  lien,  then  six 
moilths  after  the  expiration  of  such  extended 
pajsnent,  but  no  lien  shall  be  continued  in  force 
for  a  longer  time  than  two  mars  from  the  time 
the  61aim  for  lien  is  filed  uncTer  ORS  87.035  by 
any  agreement  to  extend  payment.  lAmended  by 

1975  C.466  {131 

87.067  Notice  of  intent  to  foreclose; 
list  of  materials  furnished  and  statement 
of  prices;  effect  of  failure  to  give  notice. 

(1)  A  person  intending  to  commence  siiit  to 
foreclose  a  lien  shall  deliver  to  the  owner  of  the 
property  upon  which  the  Hen  is  claimed  and  to 
the  mortgagee  a  notice  in  writing  not  later  than 
10  days  prior  to  commencement  of  the  suit» 
stating  that  such  person^  or  others,  intends  to 
commence  suit  to  foreclose  the  lien.  Notice 
deliver^  to  the  mortgagee  who  received  the 
hotice  iW^ired  by  ORS  87.026  shall  be  de«med 
in  compliance  with  this  subsection^  unless  the 


person  giving  notice  has  actual  knowledge  of  a 
Qhange  of  mortgagee. 

(2)  Where  a  notice  bf  intention  to  commence 
suit  to  foreclose  a  lien  has  been  given  as  provided 
by  subsection  (1)  of  this  section^  the  sender  of 
the  notice  upon  demand  of  the  owner  shall  fur- 
liich  to  the  owner  within  five  days  after  the. 
demand  a  list  of  the  materials  and  supplies  with 
the  charge  therefor,  or  a  statement  of  a  contrac- 
tual basis  for  the  owner^s  obligation,  for  which  a 
claim  will  be  made  in  the  suit  to  foreclose. 

(3)  A  plaintiff  or  cross-complainant  seeking 
to  foreclose  a  lien  in  a  suit  to  foreclose  shall 
plead  and  prove  compliance  with  subsections  (1) 
and  (2)  of  this  section.  No  costs,  disbursements 
or  attpmey  fees  otherwise  allowable  as  provided 
by  ORS  87.060  shall  be  alloWi^  to  any  party 
failing  to  comply  with  the  provisions  of  this 
section.  [I976e.466  ii5| 

Note:  87.057  wob  enocted  into  law  by  the  Legislative 
Auembly  but  waa  not  added  to  or  made  a  part  of  87.006  t6 
87.075  hy  legialative  action.  See  Preface  to  Oregon  Revised 
Statutes  for  further  explanation, 

87.058 '  Stay  of  foreclosure  proceed- 
ings; requirementfi;  procedure;  duration 
of  stay.  (1)  Ab  used  in  this  section: 

(a)  ''Builder''  has  the  meaning  given  that 
term  in  ORS  70.1.005. 

(b)  ''Board"  means  the  Builders  Board  estab- 
lished  in  ORS  701.206. 

(c)  ^'Structure''  means  a  residence,  duplex  or 
multiunit  residential  building. 

(2)  When  a  suit  to  enforce  a  lien  created  by 
ORS  a7.010  is  filed  and  the  owner  of  the  struc- 
ture subject  to  that  lien  files  a  claim  with  the 
board  under  ORS  701.145  against  .a  builder  who 
perfOTmed  work  that  is  subject  to  ORS  chapter 
701  on  the  structure,  the  owner  may  obtain  a 
stay  of  proceedings  on  the  suit  to  enforce  the  lien 
if: 

(a)  The  owner  already  has  paid  a  builder  for 
that  builder^s  work  that  is  subject  to  this  chapter 
on  the  structure^ 

(b)  The  person  suing  to  enforce  the  lien 
created  by  ORS  87.010: 

(A)  Performed  work  that  is  subject  to  ORS 
chapteir  701  on  the  structure  for  the  builder  whp 
has  been  paid  by  the  owner; 

(B)  Furnished  labor  or  materials  or  rented  or 
supplied  equipment  used  i>n  the  structure  to  the 
builder  who  has  been  paid  by  the  ownen  or 

(C)  Otherwise  acquired  the  lien  under  ORS 
87.010  as  a  result  of  a  cqntribution  toward  com- 
pletion of  the  structure  for  which  the  builder  has 
been  paid  by  the  owner^  and 
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(c)\The  continued  axistence  of  thb  lien  on 
which  the  suit  is  pending  is  attributable  to  the 
failure  of  the  builder  who  has  been  paid  by  the 
owner  to  pay  the  person  suing  for  that  person's 
contribution  toward  completion  of  the  structure. 

(3)  The  ow^er  may  petition  for  the  stay  of 
proceedings  described  in  subsection  (2)  of  thib 
section  by  filing  the  following  papers  in  the 
ciixuit  court  in  which  the  suit  on  the  lien-  is 
pending: 

(a)  A  certified  copy  of  the  claim  filed  with 
the  board  under  ORS  701.145;  and   

(b)  An  affidavit  signed  by  the  owner  that 
contains: 

(A)  A  description  of  the  structure; 

(B)  The  street  address  of  the  structure; 

(C)  A  statement  that  the  structure  is  the 


T 

is  disallowed^  if  that  party  serves  a  demand 
therefor  in  writing  upon  tbe  other  parties  at  any 
time  prior  to  commencement  of  the  trial  to 
foreclose  the  lien.  The  demand  shall  be  filed  with 
the  court.  The  failure  of  a  party  to  serve  a  de- 
mand as  required  by  this  subsection  shall  consti- 
tute a  waiver  by  the  party  of  trial  by  jury.  A 
demand  for  trial  by  jury  m^de  as  provided  in  this 
subsection  may  not  be  withdrawn  without  the 
cpnsent  of  the  parties.  V, 

(5)  When  notice  of  intention  to  oommemre 
^itaoi6r0cloBa.the  lien  has  been  given,  pleaded 
and  proven  as  provided  for  in  ORiS  87.057,  the 
court,  upon  entering  judgment  for  the  lien  claim-  ^ 
ant,  shall  allow  as  part  of  the  costs  all  moneys 
paid  for  the  filing  or  recordingDf  the  lien  and  all 
moneys  paid  for  title'  reports  required  for  prepar- 
ing and  foteolosing  the  lien.  In  suits  to  enforce  a 


structure  upon  which  the  suit  to  enforce  the  lien    Hen  created  by  0R&  87.010  the  court  shall  allow 


is  pending;  and  ^ 

(D)  A  statement  that  the  petitioner  is  the 
^owner  of  the  structure.  | 

(4)  Upon  receipt  of  a  complete  petition 
described  in  subsection  (3)  of  this  section,  the 
circuit  court  shall  stay  proceedings  on  the  suit  to 
enforce  the  lien. 

(5)  After  the  board  has  adjudicated  or  other- 
wise completely  processed  the  claim  agabist  the 
builder's  bond  or  deposit,  the  circuit  court  shall 


a  reasonable  amount  as  attorney  fees  at  trial  and 
on  appeal  to  the  party  who  prevails  on  the  issues 
of  the  validity  and  foreclosure  of  the  lien. 

(6)  In  case  the  proceeds  of  any  sale  under 
ORS  87,001  to  87.060  and  87.075  to  87.093  are  • 
insufficient  to  pay  all  lienholders  claimillg  under 
such  statutes,  the  liens  of  all  persons  shall  be 
paid  pro  rata.  Each  plaimant  is  entitled  to  execu-  . 
tion  for  any  balance  due  the  claimant  after  the 
distribution  of  the  proceeds,  and  that  execution 


dissolve  the  stay  ordered  under  subsection  (4)  of  ^^^^  ^^^^  "P<>" 

demand,  after  the  return  of  the  sheriff  or  other 

officer  making  the  sale  showing  the  balance  due. 


this  section,  [1981  c.6l8  §16) 

87*060  Foreclosure;  right  tpo  jury 
trial;  distribution  of  proceeds  of  foreclo* 
sure  sale.  (1)  Suits  to  enforce  the  liens  created 
by  ORS  87.010  shall  be.brought  in  the  circuit 
courts,  and  the  pleadings,  process,  practice  and 
other  proceedings  shall  be  the  same  as  in  other 
cases. 

(2)  In  suits  to^nforce  the  liens  created  by 
ORS  87.010,  evidence  of  the  actual  costs  of  the 
labor  aUd  material  provicfed  by  the  lien  claimant 
establishes  a  rebuttable  presumption  that,  those 
costs  are  the  reasonable  value  of  that  labor  and 
material.^  .  \  • 

(3)  In  suits  to  enforce  the  liens  created  by 
0R$  87.010,  the  court  shall  allow  or  disallow  the 
lien«  If  the  lien  is  allowed,  the  court  shall  proceed 
with  the  foreclosure  of  the  lien  and  resolve  all 

/  other  pleaded  issues.  If  the  lien  is  disallowed,  and 
a  party  has  made  a  detnand  for  a  jury  trial  as 
provided  for  in  subsection  (4)  of  this  section,  the 
court  shall  empanel  a  jury  to  decide  any  issues 
triable  of  right  by  a  jary«  All  other  issues  in  the 
suit  shall  be  tried  by  the  court. 

(4)  A  party  may  demaii^d  a  trial  by  jury  of 
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suits  to  enforce  any  lien  created  by 
shall  have  preference  on  the  calen- 
oi;^  over  every  civil  suit,  except  suits 
to  whid/tbe  state  is  a  party,  and  shall  be  tried 
by  tlyTcourt  without  unnecessary  delay.  In  such 
suits/  all  persons  personally  liable,  and  all  lien- 
holders  whose  claims  have  been  fUed  for  record 
\inder  the  provisions  of  ORS  87.036,  shall,  and 
all  other  persons  interested  in  the  matter  in 
controversy,  or  in  the  property  sought  to  be 
charged  with  the  lien,  may  be  made  parties;  but 
persons  not  made  parties  are  not  bound  by  the 
proceedings.  The  proceedingaAipon  the  foreclo- 
sure of  the  liens  created  by  ORS  87.010  shall,  as 
nearly  as  possible,  conform  to  the  proceedings  of 
a  foreclosure  of  a  mortgiage  lien  upon  real  propel 

.ty.  (Amepded  by  1975  c.466  |16;  1981  c.897  $20:  1981 
c.898$44;iaSdc.517$2) 

87.005  (Amended  by  1961  c.609  $2;  repealed  by  1976 
c.466  S261 


87.070  Amount  of 
tractor;  renpective  rlghti 
and  owner.  Any  contractor  may  recover,  upon 


recovery  by  con- 
of  contractor" 


any  issue  triable  of  right  by  a  jury  after  the  lien   a  lien  filed  by.him»  only  the  amount  due  to  him 
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according  to  the  terms  of  his  contract,  after 
deducting  all  claims  of  other  parties  for  work 
done  and  materials  furnished  for  which  a  lien  is 
created  by  ORS  87.010.  Where  a  lien  is  filed 
under  ORS  87.006  to  87,075  for  work  done  or 
material  Aimished  to  any  contractor,  he  shall 
defend  any  action  brought  thereupon  at  his  own 
expense,  and  during  the  pendency  of  such  action 
the  owner  may  withhold  from  t^e  contractor  the 
amount  of  money  for  which  such  lien  is  filed.  In 
case  of  judgment  against  the  owner  or  his  prop- 
erty upon  the  lien,  the  owner  may  deduct  from 
'Kny  amount  due  or  to  become  due  byfhim  to  the 
contractor  the  amount  of  such  judgment  and 
costs;  and  if  the  amount  of  the  judgment  and 
costs  exceeds  the  amount  due  by  him  to  the 
contractor,  or  if  the  owner  has  settled  with  the 
contractors  in  full,  he  may  recover  back  fh)m  the 
contractor  any  amount  so  paid  in  excess  of  the 
contract  price,  and  for  which  the  contractor  w£& 
originally  the  party  liable. 

87.675  Exemption  of  building  mate- 
rials from  attachment  by  third  persons* 
When  a  person  furnishes  or  procures  materials 
for  use  in  the  construction  of  an  improvement, 
those  materials  are  not  subject  to  attachment, 
execution  or  other  legal  process  to  enforce  any 
debt  due  by  the  purchaser  of  the  materials,  ex- 
cept a  debt  due  for  the  purchase  money  thereof, 
so  long  as  in  good  faith  the  materials  are  about 
to  be  applied  to  the  construction  of  the  improve* 
ment.  (Amended  by  1975  c.466  §23] 

87.076  Bond  or  deposit  of  money; 
amount.  (1)  The  owner  of  an  improvement  or 
land  against  whigh  a  lien  provided  for  by  ORS 
87.010  is  claimed,  or  any  other  interested  person, 
may  file  with  the  recording  of]Hcer  of  the  county 
in  whose  office  the  claim  for  lien  is  filed  a  bond 
executed  by  a  corporation  authorized  to  issue 
surety  bonds  in  the  State  of  Oregon  to  the  effect 
that  the  owner  of  the  improvement  or  land 
against  which  the  lien  is  claimed  shall  pay  the 
amount  of  the  claim  and  all  costs  and  attorney 
fe^s  which  are  awarded  against  t\ie  improvement 
or  land  on  account  of  the  lien.  The  bond  shall  be 
in  an  amount  not  less  than  160  percent  of  the 
amount  claimed  imd^r  the  lien,  or  in  the  amount 
of  $1,000,  whichever  is  greater. 

(2) (a)  In  lieu  of  the  surety  bond  provided  for 
in  subsection  (1)  of  this  section,  the  owner  of  an 
improvement  or  land  against  which  a  lien  pro- 
vided by  ORS  87.010  is  claimed,  or  any  other 
interested  person,  may  deposit  with  the  treasurer 
of  the  county  in  which  ttie  claim  for  lien  is  fil^  a 
sum  of  money  or  its  equivalent  equal  in  value  to 
160  percent  of  the  amount  claimed  uh(ler  the 


lien,  or  jn  the  amount  of  $1,000,  whichever  is 
greater. 

(b)  The  court  in  which  any  proceeding  to 
foreclose  th^  lien  may  be  brought  may,  upon 
notice  and  upon  motion  by  a  person  who  makes 
a  deposit  under  paragraph  (a)  of  this  subsection, 
order  the  money  invested  in  such  manner  as  the 
court  may  direct.  A  person  who  makes  a  deposit 
under  paragraph  (a)  of  this  subueclion  shall  be 
entitled  to  any  income  Yrom  the  investments  and 
the  treasurer  of  the  county  shall  pay  the  income 
.when  received  to  the  depositor  witfabut  prder. 

(3)  A  bond  or  money  may  be  filed  or  deposit- 
ed under  subsection  (1)  or  (2)  of  this  section  at 
any  time  after  the  filing  of  the  claim  for  lien 
under  ORS  87.035.  |1975  c.466  §17;  1983  c,513  §31 

87.078  Notice  of  flling  bond  or  de- 
poaitiipig  money;  contents  of  notice;  effect 
of  failure  to  give  notice*  (1)  A  person  who 
files  a  bond  or  deposits  money  under  ORS  87.076 
shall  cause  to  be  served  upon  the  lien  claimant  a 
notice  of  the  filing  or  deposit  and,  If  a  bond,  a 
copy  thereof,  not  later  than  20  days  after  the 
filing  or  deposit.  The  notice  shall  state  the  loca- 
tion and  time  of  the  filing  or  deposit. 

(2)  If  a  person  does  not  notify  the  lien  claim- 
ant as  required  by  subsection  (lyof  this  section, 
the  filing  of  the  bond  or  the  deposit  of  money  is 
of  no  effect  and  the  provisions  of  QRS  87.083 
shall  not  apply  in  a  suit  to  foreclose  the  lien  for 
which  the  filing  or  deposit  is  made.   |1975  c.466 

my 

/  B7.080  (Amended  by  1967  c.407  §3;  repealed  by  1975 
y648  872) 

87.081  Filing  affidavit  with  county 
officer.  (1)  When  6  person  files  a  bond  vyith  the 
recording  officer  of  the  county  under  ORS 
87.076  and  serves  notice  of  the* filing  upon  the 
lien  claimant,  he  shall  file  with  the  same  record* 
ing  officer  an  affidavit  stating  that  such  notice 
was  served. 

(2)  When  a  person  deposits  money  with  the 
treasurer  of  a  county  under  ORS  87.076  and 
serves  notice  of  the  deposit  upon  the  lien  claim* 
ant,  he  shall  file  with  the  recording  officer  of  the 
same  county  an  affidavit  stating  that  the  deposit 
was  made  and  notice  served.  (id75  c.466  §19] 

87.082  (1967  c.407  §§1,2;  repealed  by  1975  C.64B  $72) 

87«083  Foreclosure  after  flling  of 
bond  or  depoait  of  money;  effect  of  flling 
or  deponit;  disposition  of  bond  or  money. 
(1)  Any  suit  to  foreclose  a  lien  pursuant  to  OHS 
87.060  which  is  Commenced  or  pending  after  the  ^ 
filing  of  a  bond  or  deposit  of  money  under  ORS 
87.076  shall  proceed  as  if  no  filing  or  deposit  had 
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been  made  except  that  the  lien  shall  attach  to 
the  bond  or  money  upon  the  filing  or  deposit  and 
the  service  of  notice  thereof  upon  the  lien  claim- 
ant. The  property  described  in  the  claim  for  lien 
shall  thereafter  be  entirely  tree  of  the  lien  and 
^hall  in  no  way  be  involved  in  subsequent  pro- 
ceedings. ^ 

(2)  When  a  bond  is  filed  or  money  is  deposit- 
ed»  if,  in  a  suit  to  enforce  the  lien  for  which  the 
filing  or  deposit  is  made,  the  court  shall  allow  the 
lien»  the  lien  shall  be  satisfied  out  of  the  bond  or 
money*  The  court  shall  include  as  part  of  its 
judgment  an  order  for  the  return  to  the  person 
who  deposited  the  money  ol(any  amount  remain- 
ing after  the  lien  is  satiaHed. 

(3)  When  a  bond  is  filed  or  caoney  is  deposit- 
ed, if,  in  a  suit  to  enforce  the  lien  for  which  the 
filing  or  deposit,  is  made,  the  court  shall  disallow 
the  lien,  the  court  shall  include  as  part  of  its 
judgment  an  order  for  the  return  of  the  bond  or 
money  to  the  person  who  filed  the  bond  or  mon- 
ey. [1976  c,466  120)  '  '  ^ 

87.085  [Repealed'by  1976  c.648  $72] 

t 

87.086  '  Determination  of  adequacy  of 
bond.  If  a  lien  claimant  considers  the  bond  filed 
"^ith  a  recording  officer  of  a  county  inadequate 
to  protect  his  claim  for  lien  for  some  reason 
other  than  the  amount  of  the'  bond,  he  shall, 
within  10  days  of  receipt  of  the  notice  of  filing, 
petition  the  court  in  which  the  suit  to  foreclose 
the  lien  may  be  brought  for  a  determination  of 

^the  adequacy  of  the  bond.  The  lien  claimant 
shall  state  in  detail  the  reasons  for  the  inadequa- 
cy. Not  later  than  two  days  after  the  filing  of  the 
,  petition  with  the  court,  the  lien  claimant  shall 
send  a  notice  of  the  filing  and  a  copy  of  the 
petition  by  registered  or  certified  mail  .to  the 
person  who  filed  the  bond.  After  a  hearing,  if  the 
court  determines  that'the  bond  is  inadequate  for 
one  or  more  of  the  reasons  stated  by  the  lien 
claimant,  the  court  shall  qrder  such  action  as 
shall  make  the  bond  adequate  to  protect  the 
claim  for  lien.  (1976  c.466  §21) 

87.088  Return  of  bond  or'  money. 
The  recording  officer  or  treasurer  of  a  county  in 
whose  oftic^  a  bond  or  money  is  filed  or  deposit^ 
ed  under  ORS  87.076  shall  return  i|to  the  per- 
son who  made  the  filing  or  deposit  when: 

(1)  A  suit  to  foreclose  the  lien  is  not  com- 
\menced  within  the  time  specified  by  ORS 
'87.055;  or  ^ 

(2)  The  person  who  nled  the  bond  or  depos* 
ited  the  money  presents  a  certified  copy  of  a 
Courtis  order  for  the  return  of  the  bond  or  all  or 
some  of  the  money  to  that  person;  or 


(3)  The  person  who  filed  the  bond  or  depos* 
ited  the  money  presents  a  written  release  of  lien 
signed  bit.the  lien  cfaimant.  [1975  c.486  S22| 

87.000  IHepealed  by  1975  cj648  §72) 

87.093  Information  Notice  to  Owner; 

'  adoption  \y  Builders  ,  Board;  contents; 

'when  notice  mus^  be  ifiven;  penalty  for 
failur<;i  to  provide,  (i;  ihe  Builders  Board 
shall  adopt  by  rule  a  form  entitled  '^Information  ' 
Notice  tp  Owner"  which  shall  describe,  in  non^ 
technical  language  and  in  a  clear  and  coherent 
manner  using  wordd  in  their  common  and  every* 
day  meanings^  the  pertinent  provisions  of  the 
Constructioh^  Lien  Law  of  this  state  and  the 
rights  and  responsibilities  of  an  own^r  of  proper- 
ty and  an  original  contractor  under  that  law.  The 
rights  and  responsibilities  described  in  the  form 
shall  include,  but  not  be  limited  to: .  ^ 

(c^  Methods  by  which  an  owner  may  avoid 
multiple  payment  for  the  same  materials  and 
labor» 

(b)  The  right  to  Hie  a  claim  against  a  regis- 
tered builder  with  the  Builders  Board  and»  when 
appropriate,  to  be  reimbursed  from  the  builder^s 
ibond  filed  under  ORS  chapter  70 It  and 

(c)  The  right  to  receive,  upon  written  re- 
.quest  therefor,  a  statement  of  th^  reasonable 
value  of  materials  or  labor  provided  frotn  the 
persons  providing  the  materials  or  labor  at  the 
request  of  an  original  contractor  and  who  have 
also  provided  notices  of  the  right  to  lien. 

(2)  (a)  Each  original  contractor  shall  provide 
a  copy  of  the  '^Information  Notice  to  Owner" 
adopted  by  the  Builders  Board  under  this  section 

to:  > 

(A)  The  first  purchaser  of  residential  prpper- 
ty  constructed  by  the  contractor  and  sold  within 
the  60-day  period  infanediately  following  the 
completion  of  constructVn;  and 

(B)  The  owner  or  an  agent  of  the  owner, 
other  than  an  original  contractor,  at  the  lime  of 
signing  a  written  residential  construction  or 
improvement  contract  with  the  owner. 

'  (b)  When  the  residential  construction  or 
improvement  cqhtract  is  an  oral  contract,  the 
original  contractor  shall  mail  or  otherwise  deliv- 
er the  "Information  Notice  to  Owner"  not  later 
than  five  days  after  the  contract  is  made. 

(3)  This  Rection  applies  only  to  a  residential 
construction  or  improvement  contract  for  which 
the  aggregate  contract  price  exceeds  $1,000.  If 
the  price  of  a  home  improvement  contract  was 
initi^^ly  less  than  $1,000,  but  during  the  course 
of  the  performance  of  the  contract  exceeds  that 
amount,  the  original  contractor  shall  mail  or 


ERLC 


708 


633 


87,142 


MORTGAGES  AND  HENS 


otherwise  deliver  the  "Information  Notice  to 
fhvner"  not  later  than  five  days  after  the  con- 
itM.u^r  kwtWH  or  nhouUl  reatonably  know  that 
the  contract  price  will  exceed  $1,000. 

(4)  An  ^'Information  Notice  to  Owner^  need 
not  be  aent  when  the  owner  ia  a  builder  regis- 
tiered  with' the  Buildera  Board  under  ORS  chap- 
ter 701.       '  ^ 

(5)  Notwithstanding  ORS  87.010,  if  an 
original  contractor  ibee  not  provide  an  owner  or 
agent  with  an  ^Information  Notice  to  Owner^  as 
required  under  subsections  (2)  and  (3)  of  this 
section,  the  original  contractor  may  not  claim 
any  lien  created  under  ORS  87.010  upon  any^ 
improvement,  lot  or  parcel  of  land  of  the  owner 
for  labor,  services  or  materials  supplied  under 
the  residential  construction  or  in^rovement 
contract  for  which  the  "InformationNotice  to 
Owner"  was  not  provided. 

(6)  If  an  original  cohtractor  does  not  provide 
an  owner  or  agent  with  an  "Information  Notice 
to  Owner"*  as  required  under  subsection  (2)  of 
this  section,  the  Builders  Board  may  suspend  the 
certificate  of  registration  of  the  original  contrac- 
tor for  any  period  of  time  that  the  board  consid- 
ers appropriate  or  impose  a  givil  penalty  of  not 
more  than  $1,000  upon  the  original  contractor  as 
provided  in  ORS  701.992. 

(7)  As  used  in  this  section: 

(a)  "Residential  construction  or  improve- 
ment'' means  the  original  construction  of  resi- 
dential property  and  constructing,  repairing, 
remodeling  or  altering  residential  property  and 
includes,  but^s  not  limited  to,  the  construction, 
repair,  replacement  or  m^provement  of  drive- 
ways, swimming  pools,  terraces,  patios,  fences, 
porches,  garages,  basements  and  other  structures 
or  land  adjacent  to  a  residential  dwelling. 

(b)  "Residential  construction  or  improve- 
ment contracf"  means  an  agreement,  oral  or 
written,  between  an  original  contractor  and  an 
owner  for  the  performance  of  a  home  improve- 
ment and  includes  all  labor,  services  and  materi- 
als furnished  and  performed  thereunder.  |19&1 
C.757  §9;  1983  c.767  §3) 

e7.09(y  |R«|)eAled  by  t97>c.648  $72) 

87.100  (Amended  by  1973  c.54  81;  repealed  by  1975 
c.648§72) 

,87.105  (Repenled  by  1975  c.^48  (72) 

87.1 10  (Repeoled  by  1975  0.048  $72) 

87.115  (jfUpealed  by  1975  c.648  172) 

87.120  (Repealed  by  1975  0.646  §72] 

»e7  J22  (1955  C.438         N^pealed  by  1975  c.648  |72) 


87.126  (Amended  by  1967  c.327  §1;  1973  c.307  §^ 
repealed  by  1975  c.648  §72) 

87.130  (Amended  by  1961  c.5l9  il;  repealed  by  1975 
c.648 172) 

87.185  [Repealed  by  1975  c.648  172] 
87.140  (RepMed  by  1975  c.648  S72| 


^ 


ERLC 


A/ 


Oil£GON,ADMINLVr|lATIVE  flVLEiC 
BUILDERS  ^^M) 
CHAPTER  812 
'  Tabic  ol  ContcnLs 


MVISION  1 
ADIVflNISTRATlON 

812^1-000  Nolice  of  proposed  Rule 

812-01-003  General  Procedures 

8124>l>00iS  Hearings  Postponements 

812-01-010  Notices 

,812-01-OlS  Information  Requests^ 

812-01^4120  Information  Nolice  to  Owner 

.  DrviS10N2 
DEFINlTiONS 

8124I24W0  Definitions 


DIVISION  3 
REGISTRATION 


8I2-OCMM)0  R<!^istralion  Generally 

812-03-005  Record  Changes 

912-03-010  Exclusions  from  Registration 

812-03-015  Applications  for  Registration 

812-034)20  Bonds  and  Deposits 

t 12-03-025  Renewal  of  Registration 

12-03-030  Revocation  or  Suspension  of  Registration 


8I2-O4f040 
8I24M|045 
812-0«4I60 


8l2.<H4l5Sj 

812-04-OM 
Sl^M-O&S 
8I24MH)70 


8I24)54W0 
812-05400^ 


DIVISION  4 
CLAIMS 


i 


Types  of  Claims  o 
Filing  of  Claims 

Contracts  With  Arbitration  Agreements 
Court  Judgments 
Form  of  Claims 
Construction  Lien  Claims 
Claims  Filed  by  Owners  for  Breach  of  Contract, 
Negligent  Work,  or  Improper  Work  0 
General  Contractor  Claim^  ^ 
Claims  for  Materials  or  Equipment  and  Labor  ^ 
Determination  of  Claims  Which  the  Agency  ha!^ 
Refused  to  Continue  Processing  Under  the  ^ 
Authority  of  QRS 701 , l45<IKa)  or  (d) 
Adjudication  of  Monetary  Damages  by  the 
Agency  .  " 

Exceptions  to  Agency  Orders 
Closure  of  Claims 

Payment  Frqm  Surety  BoncJ^  or  Security 

DIVISIONS 
CIVIL  PENALTIES 


Civil  Penalties 
vSchedulc  of  Fines 


BEST  COPY  AVAILABLE 


(>KE(K>N  AI>M1NISTRA  riVK  Rl)l.l.;s 
C'liAPTKR  912,  DIVISION  1- HI)IIJ)K|LS  BOARD 


DIVISION  1 


ADMINISTRATION 


Notke  ol  Propoficd  Rule 

8124)1-000  Before  adopting,  amending,  or  repealing  any 
ruk.  the  Builders  Poard  shall  give  notice  of  the  proposed 
adoption,  amendment,  or  repeal: 

(I)  In  the  Secretary  of  Stale's  Bulletin  ul  Icas^  I ^  days 
before  the  effective  date  of  the  rule  # 

.  (2)  Bv^^nailing  a  copy  of  the  notice  to  persons  on  the 
Builder*; /Board \s  mailing  list  eslablishtd  pursuant  to  ORS 
I83.335f7). 

(3)1  By  mailing  a  copy  6f  the  notice  to  the  following 
organizations  or  publications: 
I        (a)  Associated  Rborcovering  Contractors : 

(b)  Associated  General  Contractors: 

(c)  Associated  Press: 

(d)  Building  Material  Dealers  Association : 

(e)  Homcbuilders  Association  of  MelropoliUm  Portland: 
(0  Independent  Electrical  Contractors  of  Oregon: 

(g)  Independent  Plumbing  and  Electrical  Contractors: 

(h)  Manufactured  Housing  Dealers  Association: 

(i)  Nation|l  Electrical  Cohtractors  Association: 

(j)  Oregon  Association  of« Plumbing.  Heating  and  C(H)iing 
Contractors^ 

(k)  Oregon  Uibor  Press: 

(I)  Oregon  Manufactured  Housing  Associj^m: 

(m)  Oregon  Remodelefs  AssiKiation. 

(n)  Oregon  Stale  Homebuildcrs  AsscKialion; 

<o)  Surely  Association  of  Oregon: 

(p)  United  Press  International: 

(q)  Capitol  Press  Room.  Stale  Capitol. 

sua,  Auth.:  ORS  Ch  183  A  701 
'     Hbl:    tBB4.  f.  Acf.  12  29^75;  IBB  M97K.  f  .^^  of.  V23-7H:  IBB 
1  6^1980.  f.  A  cf.  II-4-HI):  IBB  M9H2.  f.  V3|.H2.cf  4182 

General  Ptoccdunfs 

812-01-003  (I)  The  Builders  Board  adopts  ihc  Altorncy 
Generars  Model  Rules  of  Procedure,  filed  with  the  Secretary 
of  State  on  November  IH.  I9« I.  except  I37-04-02()(  I).  137-04- 
020(  ()  is  replaced  by  the  following: 

(1)  To  be  timely  received,  the  following  items  mu.v/bi*  « 
received  by  the  Agency  <  within  20  dnys  from  ^h<  date  a 
proposed  order  is  mailed  by  the  Agency: 

(a)  A  rcqoest  for  hearing; 

(b)  Exceptions  to  an  Agency  order*. 
StJil,  Auth.:  ORS  Ch.  183  A  701 

Hi^l:  IBB  6^im  f.  »V:  ef  II^W);  IHH  I  IW2.  f  VII  82.  cf 
4-182:  IBB  4-1982,  f.  A  ci  10^7  82:  IBB  I  1981.  f  ^:  cf 
3  1-83:  IBB  2-1 9«3.  f.  A  cf.  7-6^81 

Hearings  PoestponementK 

812*01»005  A  postponement  of  a  hearing  m^iy  he  granted  at 
the.  request  of  a  p;irty  if:  « 

(1)  The  request  is  promptly  made  after  Ihc  parly  receives 
the  notice  of  hearing:  and         *  '      '  . 

(2)  The  party  has  giHHJ  calise  as  stated  in  the  request,  for 
not  attending  the  hearing  at  the  time  and  date  scl.  Ihn  the 
purpc>Kes  of  this  section.  giKxl  cause  exists  when: 

(a)  The  circumstances  causing  the  request  arc  beyond  the 
reaiionable  control  of  Ihe  requesting  party:  and 

(b)  Failure  to  grant  Ihe  postponement  would  result  in 
undue  hardship  to  the  requesting  party. 


.SlMl.Aulh.  OKSX  h/|83  ^  701 

Hist      IhH     f  (»  IY76,  cl   7  I  76;  IHH  I  WH,  (  ,V  cf  ^-2V78 
IHH  VI978,/  A  cf   124^78.  IBH  2  197*^  |  ,V:  cf  12  |9* 
79;  IHH  I  1^/80.  f  A  cf   2  29-80;  IBB  fvl980.  f   A  of 
l-t^  80;  IH^  M983.  I  A  ef  3-1  83 

Notices  ^ 

812*01-010  H)  The  following  notices  shall  be.  deemed 
propijriy  served  hy  Ihe  Builders  Boiird  when  delivered 
personally  or  deposited  in  Ihe  United  Stales  maij.  registered  or 
cenificd  mail,  addressed  to  the  builder  or  to  any  other  entity 
having  an  interest  in  any  pr<Keeding  before  the  Builders  Board, 
at  that  enlilyN  last  known  address  of  record  with  Ihe  Builders 
Board:  \  * 

(a)  Notice  of  Hearing: 

(h)  Notice  of  RcviKation  or  Suspension  of  a  Certificate  of 
Registration: 

(c)  Proposed  or  Tinal  Civil  Penally  Order: 

(d)  Proposed  Or  Final  Order  in  Ihe  Mailer  of  a  Claim, 
adjudicaled  nnder  rule  812-04-O.V^, 

(2)  All  other  notices  under  ORS  Chapter  701  or  these  rules 
shall  be  ilecmed  properly  served  by  the  Builders  Board  when 
delivered  personally  or  deposited  in  Ihe  United  States  mail, 
regular  mail,  to  Ihe  addresseeN  last  knoWn  address  of  record 
with  Ihe  Builders  RiKird. 

(3)  Time  for  response  to  all  notices  shall  run  from  the  date 
'  of*mailin^. 

.Sli^l.  Auth. ORS  Ch,  183  A  701 

Mfcil:    IBH  V  f  f^lV7f>.  cf,  71-76:  IBB  11978.  f.  A  ef.  5^2.V78: 
1    .  IHH^vl9W),  f  A  cf  11^80:  IBB  M983,  f  A  cf  .VI.83 

i,  ^ 

InformalMMi  Requests 

812-01-015  H)  The  Agency  will  provide  Ihe  following 
informiilion  in  response  to  telephone  requests  for  registration 
information  relating  to  a  specific  entity: 

(a)  Whether  oi  not  Ihe  entity  is  or  has  ever  been  regis- 
tered; 

<h)  I  hc  registration  numK*r(s); 

(c)  The  Business  names  used  by  Ihe  entity  of  record  with 
Ihe  Agency,  ^ 

(d)  Type  of  business  organization  (individual  proprietor- 
ship, parlnersfnp.  or  corfH)ralion): 

(e)  Personal  "names  of  owners,  p^rlrlers.  or  corporate 
officers; 

(f)  Uisl  known  address: 

(g)  Type  of  registraiion  (residential  or  residential/ 
commercial/  industrial): 

(h)  Hxpiralion  dale  or  dale  upon  which  Ihe  registration 
became  inactive  and  Ihe  reason  it  became  inactive: 

ii)  1*he  liale  Ihe  entity  first  became  registered. 

(2)  If  more  information  is  required  than  that  listed  in 
seclion  (I)  of  this  rule,  the  request  for  information  should  be 
made  in  writing 

{^)  *I*he  Agency^  will  provide  Ihe  following  information  in 
response  to  telephone  requests  for  claims  information  relating 
to  a  specific  registrant:  *  ' 

(a)  NuniKT  of  claims  filed: 

(b)  The  status  of  each  claim  (closed  or  in  process): 

(c)  (  ype  of  eiicKclairn  filed: 

(d)  Dale  up<m  which  each  chiim  was  filed: 

(e)  Alleged  amount  of  Ihe  claim  or  limouni  awarded. 

14)  If  more  information  is  required  than  that  listed  in 
section  (3)  of  this  rule,  the  request  for  information  should  be 
made  in  writing. 

(.^)  If  no  claims  have  been  filed  or  if  the  entity  about  whom 
the  inquiry  is  being  made  is  nqnregistcred.  the  culler  wilt  be 
given  this  information  by  telephone.  If  claims  exist,  the  caller 
will  be  seht  this  informailion  In  writing  by  mail. 
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(6)  Telephone  reqiicsls  foi  regislnihon  ot  d;iim  informih 
Hon  will  be  limited  to  ihree  names  per  call  No  mi.rc  than  one 
Villi  Uaily  should  he  made  by  ;my  person,  business  oi  agency' 
When  informiilion  is  readily  accessible,  the  caller  will  be 
answered  immediately  if  staffing  permits  Otherwise  the' 
Agency  will  attempt  to  return  the  call  within  24  hinirs  If 
information  is  required  for  more  than  Ihree  names,  the  request 
should  be  made  in  writing. 

(7)  Written  requests  for  registration  or  claim  information 
should  be  %ubmittcd  in  the  form  of  a  list  alphabetized  by  the 
entities  business  names  Included  on  the  list  shtnild  be  all 
known  assume^  business  names  used  by  the  (Entity  as  well  iis 
the  owners"  names,  addresses  and/or  cities,  and  registration- 
numbers,  if  known.  The  list  should  include  headings  for  each 
type  of  mforrrtiition  required.  The  Agency  will  complete  the 
resciirch  and  return  the  list  to  the  person  making  the  inquiry  as 
quickly  as  worklojid  and  staffing  allo# 

(8)  If  the  Agency  is  unable  to  fulfill  an  information  truest 
because  of  staffing  limitations,  because  of  the  extensive  Tfliturc 
of  the  request,  etc..  the  person  making  the  request  may  rJliew 
the  Agency's  records  at  403  Labor  and  Industries  BuifUiV 
Salem.  Oregon  973}0  from  8  a.m.  to  Vp.m.  Monday  through 
Friday, 

(9)  The  Agency  may  make  the  following  charges  fi>r 
records; 

(a)  $5  for  each  certification  that  an  individuaf  or  business 
has  or  has  not  been  registered  with  the  Builders  Board  This 
certification  will  include  the  following  informatii)n: 

lAf Registration  number(s),  •  , 


(H)  Name  of  registered  entity  and  any  iissUmed  business 
names  registered  with  the  Agency, 

((')  Typi'  of  business  organization  (individual  proprietor-, 
ship,  partnership  or  corporation), 

(D)  Personal  names  of  owner,  piirtners  or  corpoflite 
officers. 

(F)  The  important  dates  in  the  registration  history  and  the 
action  that  look  place  on  those  dates, 

(b)  for  certified  copies  of  documents; 

(c)  $5  for  every  20  copies  made; 

(d)  $10  per  tape  for  duplicate  tape  recordings  of  agency 
hearings. 

SUM^Auth.:  ORSCh  7t)|  '     :    ^  , 

HImA    IHB  M9e3.f,  A(cf  l-lrgj 

InfformiiCkNfi  Notice  to  Owners 

RIIhOI-OIO  The  Builders  Board  adopts  form '8 1 4-070- 1 57 
(revised  October  1983)  entitled  «'lnfform9tloil  Notkt  to  Owmr 
about  Construction  Liens*'.  This  form  may  be  obtained  from 
the  Builders  Board.  Use  of  the  January  L  1983,  revision  will 
suffice  to  fultill  requirements  of  ORS  87.093  until  supplies  are 
exhausted. 

Mni,  Aulh.:  ORS  Ch.  ^7^701  ^ 
HIM     IBB  4.|98i;f  11-24-81,  ef.  1-1-82;  IBB  3-1982,  f,  6^82 
er  .M^3.  IBB  I  1983,  f,  A  cf.  3-I-H3;  Renumbered  from 
HI2  1 1-076;  IBB  3.l983.r  iO..VH3,  cr  10.15-81 
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DIVISION  2 


DEnNinONS 


0 


DennhloffiH 

812-*4KMMM  As  used  in  these  rules: 

(1)  **Doard*^  means  the  five-niember  appointed  BuihMrs 
Board.  ,  ^ 

(2)  ^'Agency**  means  the  administrative  agepe^siiicluding 
the  staff  oflhe  Builders  Board. 

(3)  ,**Builder**  includes,  but  is  not  limited  to,  |ntities 
which,  in  the  pursuit  of  an  independent  business,  undertake  or 
offer  to  undertake  or  submit  a  bid  to  perform  or  arrange  for  the 
performance  of  my  of  the  following,  unless  eKdinkd  under 

(a)  Construct ionM  alteration,  repair,  improvenoenlHDving. 
or  demolition  of  residential  apartnients  of  four  uiinBor  less, 
homes,  carports,  garages,  or  condominiurns,  whetmr  done 
speculatively  or  under  contract; .      ^  . 

(b)  Alteration,  repair,  improvement,  set-up  or  demolition 
of  mobile  homes,  whether  done  speculatively  or  under 
contract; 

(c)  Installation  or  repair  in  a  residence  of : 
Air  conditioning; 

Alarm  systems  (eh^ctrical;  buih^in); 
Awnings; 

Barbecues  (built-in); 
Basements; 

Bathtubs  or  biilhtub  enclosures; 
Cabinets; 

Carpeting  or  other  floor  coverings; 
^      Chimneys  or  flues.: 
Countcrtops; 
Dry  wall  pr  plaster; 
Electric  wiring; 

Elevators;  * 
Fans  or  ventilating  equipment; 
Fireplaces  or  wood-biiming  stovfcs; 
Foundations; 
Framing: 

Furnaces  or  other  heating  equipment ; 
Garage  doors  or  garage  door  opening  equipment ; 
J9  Glass  or  glazing; 
Hard wo^kJ  flix)ri ng; 

Hot  water  tanks;  ^ 
Insulation,  stprm  windkifWs.  or  other  wcatherization; 
Intercom  systems  (electrical); 
Iron  or  other  metal  work ;  u 
Laminates; 
Lath; 
^  Masonry: 

Mill\vorlv>imd  trim; 
Painting  (exterior  and  interior); 
Pancrfmg"^ 
Plumbing; ' 
Roof  structures: 
Roof ing  or  flashing; 
Sandblasting; 
I   Saunas,  hot  tubs,  spas  (built-in); '  ' 
Screen  doors; 

Security  systems  (electrical); 
Sheer  metal; 

Shjower  doors  ur  shower  enclosures ; 
Siding; 
Skylights; 

Solar  energy  systems  or  equipment ; 
Stairways; 
Styocoorgunlte; 


Tile  or  gruiiimg;  • 

Undcrlaymciil; 

Vacnnni  systems  (built-in): 

Wallcovering  installers : 

Water  purificalKui  or  conditioning  equipmeni ; 

WatcrpnH>fing; 

Wealhersiripping  i 

(d)  Performance  of  the  following  work  on  land  owned  by 
the  owner  of  the  simcliire:  i 

(A)  Excavation  for  the  structure  or  its  appurtenances. 

(R)  Backfill  or  grading  when  rough  grading  the  ^tite  to 
accomplish  proper  drainage  and  .not  for  landscaping, 

(C*)  Trenching  whch  done  f<^r  the  siniciure  or  its  appurle- 
nanj^s  ami  not  for  jamlscaping  or  the  instalhilion  of  sprinkling 
systems. 

(I»  Concrete  flatwork,  including  installation,  cutting  or 
breaking,  when  relatcil  lo  the  stnicturc  or  its  appurtenances. 
This  does  not  apply  lo  cimcrete  flalwork  on  retaining  walls  and 
walkways  when  di)ne  only  in  conjunction  with  landscaping 
work. 

(F)  Curbing  or  paving  when  related  to  the  structure  or  its 
appurtenances.  ^ 

(10  Installation  or  repair  of  an  **4ippurtenance**  as  defined 
in  >ection  (K)of  this  rule. 

(e)  Work  performed  on  a  residence  related  to  pest  control 
if  in  the  course  of  that  work  any  structural  repairs  are  per- 
formed, any  wo^hI  is  replaced,  or  any  other  work  is  performed 
which  is  subject  to  ORS  Chapter  701 ; 

(f)  The  erection  of  modular  housing  constructed  off-site. 

(4)  "Builder*'  also  includes,  but  is  not  limitedr  lo.  any 
entity  which  in  the  pursuit  of  an  independent  business  as  a 
builder,  contracts  for  labor  only,  regardless  of  whether 
compensated  by  tbt  hpiir  or  by  the  job.  ^ 

(5)  A  builder  also  includes,  but  is  not  limited  to.  a  develop- 
er who.  with  the  intent  of  selling  residence(s).  contracts  with  a 
general  contractor  to. construct,  alter  or  improve  residence(s) 
on  land  owned  hy  the  developer. 

(6)  <a)  If  a  buililiir  is  registered  for  residential  work  only, 
'structure  '  includes  residential  buildings  of  four  units  or  less 

and  does  not  include  commercial  improvements  or  dwellings 
otherwise  residential  in  nature  used  for  eommerciul  purposes: 

(b)  ••Structure*'  includes  modular  and  mobile  homes.  . 
However,  the  manufacturer  of  a  mobile  home  constructed 
under  federal  standards  is  exempt  from  jurisdiction  of  the 
Board.  ^ 

(7)  "Entity"  means  an  individual,  a  partnership  or  a 
corporation. 

(8)  "llle  pursuit  of  sin  independent  husiness"  as  used  in 
ORS  701.005(2)  means  that  entity  operates  as  an  independent 
contractor  Evidence  of  operating  as  an  independent  contrac- 
tor and  not  as  an  employe  may  include,  but  not  be  limited  to. 
the  following  criteria: 

gi  (a)  Is  free  from  close  supervision  by  the  homeowner  or 
^oTitractor  over  the  iletails  of  the  work  being  performed, 
including  hours  of  work  \        ^    '  ' 

(b)  Enters  into  a  contract,  either  oral  or  written,  which 
calls  for  the  completion  of  a  certain  type,  kind  or  piece  of  work 
on  a  specific  project  or  job  site  for  which  pityment  is  made  on  a 
pcr-hour  or  tinK^md-materials  basis,  or  for  the  entire  job; 

(c)  May  have  two  or  mora  effective  contracts  at  any  one 
tiiiK;  ' 

(d)  Mires  and  Hu)K*rvises  other  subcontractors  and/or 
employes  and  may  be  responsible  for  business  insurance  and 
payroll  taxes  if  help  is  hired; 

(e)  Enters  into  a  contriicl.  either  oral  or  written,  which 
docs  not  require  the  employer  to  consider  remuneration  paid  to 
be  wages  for  the  j>urpt>ses  of  unemployment  compensation, 
benefits,  workers*  compensation  payments,  or  federal  or  state 
withhiYldinjit; 
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fL^.^! pnicliccs.  telephone  service. 

supplies  necessj.ry  lo  carry  out  coner.icluul  obliwilions 
r.J,     .'^"V  *^*./«-*8'.'»«"«d  wilh  ihe  Rmploymcnl  Division  s 
<  onlrjitlor  (  Vnificjilion  Fund 

(9)   •Appurtcniince  •  is  lipiiicd  u,  one  of  ihc  followinit 
I.H:«lcd  on  land  owned  by  .he  owner  of  .he  s.mc  lue  ?o 
enhance  the  residenlini  use  of  the  sinjciiircr  lo 

(a)  Giirage  or  carport; 

(b)  Porch   paiio.  decks  and  deck  steps,  walkways  or 
fencing.  This  d.H5s  not  apply  lo  decks,  dcckstcps.  walkways  or 

S^SprnS'^lrk":'  ^'"'^  c^niunctlon^wirh 

(c)  Driveway: 

(d)  An  installation  for  domestic  water  supply  or  the 

:.r;riro"ou!f:s:"        -  — 

(e)  A  retaining  wuJI  when  necessary  to  protect  ir  structure 
or  Its  appuncnances  or  to  comply  with  building  code  slope 
in^Xr""  T  ^''h  '"ndscap- 

(f)  Swimming  pot)ls. 
.  'SlH-cuhitive"  means  in  anticipation  of  or  with  the 

inten  of  spelling  to  another  emtity  during  oVafler  constmctiorl 

cnrtirl  ■   ..  .h  *-'""'^"*-'*>'-'"      "  registrant  who  has  a 

comraci,  cither  oriil  or  writlen,  with  the  owner  of  «  structure  to 
prrform  work  subject  to  ORS  Chapter  701 .  or  who  is  building  a 

JV  P«^'       l^"*^  ^"^l*;  »nd  who  has 

responsibility  for  Ihe  entire  project  which  is  Ihc  subject  of  the 
contract.  Responsibnity  for  the  entire  project  incuXs  Jeeing 
^prompt  and  prop*r  payment  is  made  to  all  subcontractors 
performed  ^j/ork Un  the  stnicliire  and  to  all  suppliers  of 
WniH  fabriCiHtfdlinjo  the  structure,  thereby  prcvenling  the 
filing  t)f  constniclion  ^ens  against  the  properly  , 
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(12)  A  •subconiraclor""  is  a  registrani  who  has/a  contract 
cither  oral  or  written,  with  a  general  contractor  but  nat  w^ h  he 

ciMi^i  proiccr  "  "P^-'cific  portion  of  the 

J.  (II)  "Work  iMjruHl"  mean^thc  time  from  the  date  a 

tZHZ  ?  «'n'il  Ihe  date  the  contracled  work  is 

completed  or  substantially  completed. 

-  (14)  "Substantial  completion"  may  include  but  not  be 
hmited  to  the  following  conditions.'  completion  of  imd 
inspection  issuance  of  a  certificate  of  (Kcupancy .  the  house  or 
portion  of  house  in  a  habitable  or  usable  condition 

H5)  "Monetary  damages  '  iiihe  dollar  amount  required  in 
excess  of  the  contract  amount  to  provide  the  claimant  what 
was  agreed  to  be  provided  under -he  termf  of  the  confraci 
minus  any  amount  due  and  unpaid  Ihe  registrant. 

(16)  "Labor"  as  used  in  ORS  701.140(4)  means  work 
subject  to  ORS  Chapter- 701  performed  as  an  e^jro^e  o?  a 
registrant  as  m|ell  as  work  subject  lo  ORS  Chapter  701  provided 
through  a  contractunil  relationship  between  a  general  contrac- 
tor and  a  subcontractor. 

(17)  A  ;  dcvelopcr  •  is  a  person  who  owns  property  and 
contracts  with  a  gencnil  contractor  to  conslruct.  improve  or 
alter  one  or  more  residences  on  Ihe  land  for  Ihe  purpose  of 
selling  those  residences  to  their  final  owners. 

'^e  imem  lo  sell"  as 

t     used  in  ORS  7()|  OO.S  is  not  intended  to  include  rral  estate 

deSmSr6%.(;"0(9T'"^"'"'  "'^ 
SM,  AuOi,  ()RS(  h  701 

M'WI.  f  iaM)^KI.  cf.  IM-81:  IBB  4-1982,  f  ^  cf 
iVM';..?".'.  ;'.*^'  '  *  RcmimJcd  from 

{\')T  l\n  "»vmer,"  for  purposes  of  ORS 
^701,140(1)  and   (2)'  means  a  pei^son  not  in 
pursuit  of  an  independont  businesses  a 
builder,  who  purchases  a  residence  from  a 
builder  or  developer  as  defined  in  ORS 
chcif)tor  701  and  OAK  chapter  812  and  intends 
to  own  that  residence  indefinitely  either 
as  a  [)orsonal  residence  or  ag  a  rental.  An 
**ownor"  cannot  be  a  general  contractor  as 
defined  in  subsection  ♦(ll)  of  this  rule  or 
a  ch>v(^h)pf»r  ,is  defined  in  subsection  (17) 
of  I  his  rul(^  unless  that  general  contractor 
or  (h^veloper  ronfinues  to  own  the  home  as 
his  or  tier  [>orsoi)al  residence  or  as  a  rental 
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DIVISION  3 
REGICTRATION 

HfgliCratloii  <kii^^ 

812^»^( I)  A  certificate  of  registration  will  be  issued  to 
one  entity  only.  Other  entities  shall  not  be  included  in  that 
certificate,  but  each  thall  be  separately  registered  and  shall 
separately  *meet  the  Requirements  of  registration.  No  entity 
may  perform  work  subject  to  ORS  Chapter  701  through  the  use 
of  another  entity's  certificate  of  registration  except  a*^ 
employe  of  the  registrant. 

p)  Registration  shall  be  limited  to  residential  work  unless 
the  Agency  receives  a  written  ttqfj^est  from  the  registrant  at  the 
time  of  application  for  registraUon  or  renewal  to  extend  the 
registration  to  cover  all  types  of  buildings. 

(3)  If  an  entity  registered  as  an  individual,  partnership,  or 
corporation  seeks  to  change  the  registered  entity  to  another 
type«  the  former  registration  will  be  terminated  and  the  new 
entity  must  rdgister  anew. 

(4)  All  partners  within  a  partnership  shall  be  of  record  with 
the  Builders  Board.  Registration  becomes  invalid  upon  any 
change  in  the  Composition  of  that  partnership. 

(5)  Each  entity  shall  list  on  its  application  for  registration 
or  renewal  all  assumed  business  names  under  which  business 
as  a  builder  is  conducted.  All  assumed  business  names  listed 
shall  be  on  record  with  the  Corporation  Commissioner. 

(6Ka)  A  certificate  of  registration  is  valid  for  the  term  for 
which  it  is  issued  only  if  the  folk>wing  conditions  are  met 
throughout  the  registration  period:  ^ 

(A)  The  surety  bond  or  securUy  agreement  remains  in 
effect  and  undiminished  by  payment  of  damages  awarded  to 
claimants,  and  ' 

(B)  The  insurance  required  by  ORS  701,105  remains  in 
effect,  and 

(C)  If  the  registrant  is  an  individual,  survival  of  that 
individual,  and 

(D)  if  the  registrant  is  a  partnership,  no  change  in  the 
composition  of  that  partnership,  by  death  or  otherwise,  or 

(fi)  If  the  registrant  iss  a  corporation,  survival  of  that  • 
corporation,  including  compliance  with  all  applicable  laws 
governing  corporations. 

(b)  If  the  registrant's  bond  is  cancelled,  the  registration 
will  lapse  30  days  from  the  date  the  cancellation  notice  is 
received  by  the  board; 

(c)  An  entity  whose  certificate  of  registration  has  lapsed  is 
considered  nonrefiistered  from  the  date  the  lapse  occurred  until 
the  date  thcf  deficiency  is  corrected,  During^a  period  of  lapse, 
the  entity  sHall  not  perform  the  work  of  a  buikler;  ^ 

(d)  A  period  of  lapse  will  end  and  the  Certificate  of 
registration  previously  issued  will  again  become  valid  on  the 
date  upon  whk:h  the  Agency  receives. a  new  bond  or  a  notice  of 
reinstatement  for  the  existing  bond.  If  the  surety  bond  or 
»ecunty  agreement  becomes  dinrufiished  by  payments  of 
damages  awarded  to  clahnants,  the  Agency  will  take  the  action 
set  forth  in  rule  812-03^30.  If  the  Agency  receives  information 
that  the  registrant's  insMhnce  has  been  cancelled,  the  Agency 
will  take  the  actton  set  forth  In  rule  8124)3-015: 

(e)  If  a  certifkate  of  registration  becomes  invalid,  the 
Agency  may  require  the  rptum  of  the  certificate  and  pocket 
card(s), 

(7)  No  builder  shall  advertise  or  otherwise  hold  out  tSthe 
public  that  person's  services  as  a  builder  unless  that  builder 
)  |H>  ds  a  current,  valid  certificate  of  registration,  nor  shall  any 
builder;  c  aim  by  advertisir^  or  by  any  other  means  to  be 
bonded,  insured,  or  registtbd  unless  that  builder  holds  a 
current,  valid  certificate  of  rejstratlon. 


^  (8)  The  annuiU  fee  for  original  registruiion  or  renewal  of 
registration  is  $55. 

(9)  RecipnKity  with  other  states  shall  be  limited  to  the 
exchange  9[  information. 

Still.  Aiitli.:  ORS  Ch.  183  A  701 

HM:  IBB  5,  f.  6-15-76.  cf.  7-1-76;  IDB  7,  f .  A  cf .  1 1-14^77;  IBB 
M978,  f.  &  cf.  5-23-78;  IBB  3  l980(Tcmp),  f.  6-2-80,  ef. 
7-1-80;  IBB  4-1980,  f.  &  cf.  7-14-80;  IBB  6.1980,  f.  A  ef. 
11-4-80  IBB  3-1981,  f.  10-30^1,  cf,  11-1-81;  IBB  M982.  T 
3-31-82.  cf.  4-1-82;  IBB  2-1982.  f.  4-1-82.  cf.  7-1^;  |BB 

1-  1983;  f.  A  cf.  3-1-83;  Renumbered  from  8120 1^)10;  IBB 

2-  1983,  f.  A  cf.  7-6^3;  IBB  3^1983.  f .  10^5-83.  cf,  IM3-83 

lED.  NOHTE:  The  text  of  Temporary  Rules  is  not  printed  in  ihc 
Oregon  Administrative  Ruks  Compilation.  Copies  may  k>e  obtained 
from  the  adopting  agency  or  the  Secretary  of  State.) 

Record  Changes 

812-03-005  (I)  Requests  for  record  changes  necessitating  a 
new  certificate  of  registration  shall  be  accompanied  by  a  $10 
fee.  ^ 

(2)  Requests  for  name  changesoof  the  registrant  shall  be 
accompanied  by  a  rider  to  the  security  to  cover  the  new  name. 

(3)  The  registrant  shall  advise  the  Agency  of  address 
changes  withhi  ten  days  of  the  date  the  change  occurs.  No 
charge  will  be  made  for  address  changes  on  the  record.  Former 
registrants  shall  inform  the  Agency  of  address  changes  for  one 
year  after  registration  expires  or  is  otherwise  terminated. 

Stat.  Auth.:  ORS  Ch.  701 

lUrt;    IBB  5.  f.  6-15-76,  cf.  7-1-76;  IBB7.  f.A^f.  11-14-77;  IBB 

6-1980,  f.  A  cf.  11-4-80^  IBB  1-1983.  f.  A  cf.  3-1-83; 
Renumbered  from  8IMJ^I5;  IBB  3-1983.  f.  10-5-83.  ef. 
(p- 15*83 

'  I* 

Exclusions  From  RegMmtioti  , 

812-03410  (I)  ••Casual,  minor  or  inconsequiriliSr'  as  used 
in  ORS  701.010(4)  means  work  not  of  a  structural  nature  which 
cannot  affect  the  health  or  safety  of  the  owner  or  occupant  of 
the  structure.  ^ 

(2)  ORS  701.010(6)  does  not  apply  to  an  entity  performing 
work  on  a  structure  owned  by  that  entity  if  such  work  is 
performed  speculatively. 

(3)  ••owner'*  as  used  in  ORS  701.01()(5)  docs  not  mean  an 
entity  which  builds  or  arranges  to  have  built  a  structure  for 
speculative  purposes. 

(4)  ORS  701.010(10)  applies  only  when  the  licensee  is 
operatic  within  the  scope  of  that  license. 

Stai.  Auth.:  ORSCh.  701 

Hkt:    IBB  5.  f.  6.15-76.  cf.  7-1-76;  IBB  1-1978.  f.  A  Cf.  5-23^78: 
IBB  6-1980,  f.  A  ef.  11-4-80  IBB  3-1981.  f.  IO-304JI.  cf 

i!;^^"AJ?®  ^-^^'^  ^  *      3  '-83;  Renumbered  f^m 
812-1 1-020 

AppUcatloiM  for  RcjriMrMlon 

812-03^15  (DThe  original.  fully-«xecuted  surely  bond  or 
security  agreement  in  lieu  of  a  bond  shall  be  On  file  with  the 
Agency  before  a  cirtificaie  of  registration  may  be<jssued 

(2Ka)  An  applicant  for  registration  or  renewal  shall  certify 
that  the  applicant  has  procured  insurance  as  required  by  ORS 
701 . 105  and  will  continue  to  meet  those  insurance  requirements 
for  as  long  as  the  applicant  is  registered ; 

(b)  This  certification  constitutes  saiisfaciory  evidence  of 
insurance  and  is  in  lieu  of  any  6ther  evidence  of  insurance; 

(c)  If  the  requirements  of  subsection  (2Ka)  of  this  rule 
have  been  met,  and  the  Agency  receives  a  notice  of  cancella- 
tion, the  Agency  (nay: 

 f^]  Se"d  a  notice  to  the  reoistrani.  by  regular  mail. 

reminding,  the  registrant  of  the  obligation  imposed  by  the 
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luuil's  lorlinciilion  referred  u»  in  siibscclion  (2)(ii)  of  this 
itilc.  :iiul 

'H)  liujiiiro  (»f  the  rcRisinmi  if  the  rcgisiruni  wimls  to 
uiinm;iii-  11,0  ,cKisiriiiu)iv  If  an  .iffirmalivc  response  is 
le^iiviHl.  the  rcgi.stiiitioii  shiill  be  lerminulcd  If  a  negiilivc 
lesponso  oi  no  ic-sponse  is  rcceivetl.  qo  further  action  is 
roqmieil  of  the  Agoncy 

MuJ^'im^mc'-'"''''''*,"'  'he  insuriince  rc<iuircd  by 

UKN  /oi  lOS  ,„  effect  continuously  until  the  certificate  of 
registration  is  terniiniUed.  revoked,  or  expired  If  the  regis- 
iranl.  m  pcrfoiimince  of  work  subject  to  ORS  Chapter  701 
through  failure  to  comply  with  this  subsection,  causes  damage 
loanothtr  entity  or  to  the  property  of  another  person  for  which 
that  entity  onild  have  been  compensated  by  an  insurance 
company  had  the  required  insurance  been  in  effect,  the  Agency 
-  llny.'ti'Tww.''        .^"""y  r'-'Kistrant  in  an  amount 

under  ORS  7(i|  i'ls  "^^  ^ 

(iMa)  A  complete  application  for  registration  includes: 
(A)  A  completed  application  form, 
rule       '^''^  ti-rtifkation  referred  to  in  subsection  (2)(a)  of  this 

((•)  A  properly  executed  bond  or  "Agreement  with 
l)cp«»sitor  and  Trustee  "  referred  to  in  rule  812-03-020(7).  and 
(O)  The  application  fee. 

(b)  The  Agency  may  return  an  incomplet«  application  for 
registration  to  the  apphcant  with  an  explanation  of  the' 
deficiencies 

(4)  A  certificate  of  registration  shall  be  issued  by  the 
Agency  effecjive  on  the  date  on  which  all  fees  required  by  law 
have  been  p.iltl  and  all  dtKumcnts  required  by  law  and  by  these 
rules  .ire  «)n  file  with  the  Agency. 

Aulh.  OR.S  (  h  70! 
-*«      \my\  6^I.S  76.  cf  7  1-76.  lUB  7.  f  <«(t  cf  11-14-77  IBB 

•  l''7H.  1  .V  cf  S-2V78;  .IBB  2-1979.  f  h  ef  12-29^79 
IHH  V|<wo.  f  A  cf  IO-7-80:  IBB  (vl980.  f  *  cf.  11-4-80 
IBH  V|9Kl.f  la.MVSI.  ef  II  l-KI;  IBB  I-I9HT  f  Ac  cf 

*  l-Hl:  Rcmimtiprecl  fnifn  812- 1 1-02.^ 

B«Muls  Mnti  m^poKhs 

KI2-(».MI20(l»i:ffec.t.ve  December  I.  198.1.  a  surety  bond's 
;  fUvtivc  di.ic  u,ll  he  the  date  on  which  the  registrant  has  noi 
.  ■  ■■<«,  ! ^  f,.„  ,,..,i.>,r.,tion  or  ronow.iiand  the  hond's  expiration 
Uaic  will  Ik>  one  year  Irom  the  effective  date.  The  surety 
•oinpanv  will  be  responsible  for  ascertaining  the  b<»nd< 
elie.ine  ,111(1  expiration  dates  for  the  surety  company's 
recoil^  I  be, surety  will  retain  the  right  to  cancel  the  bond. 

(?l  \  siiieiv  tH)iul  may  be  cancelled  onlv  after  the  surety 
Mils  given  M)  .lavs'  notice  to  the  Agency  Cancellation  wjll  be  - 
(  lUMive  Ml  ,l.,ys  after  receipt  of  the  cancellation' nolKc  oi 
.!f.<r(.,.  ,,f  .,  u-placeiiient  lx)ful.  whichever  occiiis  first 
<  HheiAvisc  .,  gjrety  K)n<l  will  remain  in  effect  no  less  than  i)iu- 
ve.ii  |„||„uinji  lennination.  rcviKation.  or  expiration  of  the 
Mmkler  ^  f enistr.ilion.  except  as  provided  in  section  (S)  of  this 

ly  Mircly  shjill  piiy.  lo  Ihc  limit  of  the  bond,  final 
o.slrrs  of  ihr  Agency  unticr  ORS  701  U.S.  except  when 
piiymcni  is  pu>mplly  nmde  by  Ihc  rcgisirnnl. 

(4)  llie  Miimc  of  Ihc  enlily  as  il  appears  on  Ihc  bond  muM 
rx»  identtcMl  lo  Ihc  name  on  Ihe  applicniion: 

(a)  If  Ihc  cnlily  is  an  individual  propriclorship,  Ihc  bond 
niiisi  Mit'liuk-  Ihc  name  of  Ihe  owner  ami  any  bnsmcss  nanHr(s) 

used.    •  . 

(h»  If  Ihc  iMilHy  IS  il  partnership,  Ihc  bond  musi  include  Ihc 
iM»nrs  nf  j||  piuincrs  (cxccpl  limilod  parlners)  and  any 
hii^||jsiMmc(s)ijscd;  ^ 
If  Ihc  cnliiy  is  a  corporalion,  Ihc  lloiuJ  imisl  be  issued 
m  Ihc  coi7x>iaic  name  and  any  biisinc^m  naiMs)  used. 


<.M  H  al  any  (inu-.  an  cnlily  amends,  dclclcs,  oi  adds  a- 
business  name,  the  Agency  must  be  notified  wilhin      days  of 
Ihc  (laic  of  Ihc  change;  a  Kmd  rider  musi  be  provided  indical 
mg  Ihe  name  chanjic  wilhin  lhai  ^Odays 

(6)  If  an  enlily  registers  as  an  individual,  partnership  oi 
corptmilion,  and  seeks  to  change  the  registered  entity  to  one  of 
the  other  lypes,  (he  application  must  be  accompimied  by  a  new 
bond  Riders  to  existing  bonds  changing  the  type  of  entity 
bonded  will  be  construed  as  a  cuncellation  of  the  bond  and  will 
hot  be  otherwise  accepted,  * 

(7)  If  a  claim  is  filed  against  a  registrant  while  the  seciirilv 
required  under  ORS  701,085  or  701,09,^  is  in  effect,  the  security 
shall  be  held  until  final  disposition  of  the  claim. 

(8)  In  lieu  of  a  surety  bond,  a  builder  may  file,  under  the 
Siimc  terms  and  conditions  as  when  a  bond  is  filed  an  Agree- 
ment with  Depositor  and  Trujitce  '  on  a  form  prescribed  by  the 
Agency,  evidencing  assignment  to  the  Agency  of  the  right  to 
determine  the  disposition  of  cash  or  federal  government 
securities  deposited  with  the  trustee.  Such  a  cash  or  federal 
government  security  deposit,  placed  in  tnist  in,a  commercial 
bank,  savings  and  loan  association,  mutual  savings  bank  or 
credit  union  insured  by  Ihe  National  Credit  Union  Administra- 
tion authonzed  to  do  business  in  Oregon  shall  be  the  only  form 
of  security  in  lieu  of  a  surety  bond  acceptable  to  the  Aaencv 
under  ORS  70I  ,09,V  ^B^ncy 

(9)  Any    •Agreemerti   with   Depositor   and  Trustee'* 
accepted  by  the  Agency  under  ORS  701,095  shall  remain  in 
effect  for  not  less  than  one  year  following  termimition 
revocation,  or  expiratioi^of  the  builder's  registration  except  as 
provided  in  sections  ( 10)  and  ( 1 1)  of  this  nile, 

nO)  An  'Agreement  with  Depositor  and  Trustee  ^  may  be 
released  if  it  is  first  replaced  by  a  surety  bond  having  an 
effective  date  no  later  than  the  first  day  of  the  registration 
penod  in  effect  one  year  before  the  date  of  release 

i\  I)  The  funds  or  securities  in  tru,st  under  an  'Agreement 
with  Depositor  and  Trustee'*  must  remain  in  the  financial 
institution  m  which  they  were  originally  deptisited  as  sccuritv 
until: 

(a)  l*hc  time  specified  in  section  (9)  of  this  rule;  oi 

(b)  They  arc  replaced  with  a  surety  bond  as  set  forth  in 
section  (10)  of  thi.s.  rule;  or  ^ 

(c)  They  <urc  replaced  by  an  ^Agreement  with  Depositor 
and  frUKtee*'  from  a  different  financial  institution. 

(12)  Funds  or  securities  deposited  under  an  •'Agreement 
with  IX'positor  and  Tnistce'^  may  be  transferred  from  one 
account  to  another  within  the  same  financial  institution,  or 
other  securities  may  be  substituted  for  those  initially  deposited  ' 
if  the  Agency  is  immediately  sent  notice  of  the  transfer  or 
siibsiitution.  Notice  shall  consist  of  a  revised  "Agreement  with 
Depositor  and  Trustee  '  or  a  letter  listing  the' new  'account 
numbcr(s)or  ihe  substituted  securities. 

(13)  ITie  surety  bond  and  the  ^'Agreement  with  Depositor 
and  Trustee"  in  lieu  of  the  surety  bond. are  for  the  exclusive 
purpose  of  payment  of  final  orders  of  the  Agency,  issued  under 
ORS  701  .()85(  I),  when  such  orders  are  not  promptly  paid  by  the 
registrant.  •  r 

(14)  Ilie  name  of  \^  entity  as  it  appears  on  the  ' 'Agree- 
ment with  Depositor  and  Trustee  *  shall  follow  the  'siimc  - 
format  as  that  required  for  surety  bonds  under  section  (1)  of 
thisailc. 

(15)  If  a  fcgisirani  chiHiscs  to  mcci  the  icquiicmciil%i>f 
ORS  701  (W^  by  providing  a  combination  security  4-pu^Siffnd 
bond  and  if  claims  arc  adjudicated  against  the  legifmuu, 
payment  to  claimants  will  first  be  made  from  the  security 
deposit  Any  unpaid  balarKc  will  then  \k  referred  to  the 
regi<;trant  \  surely  company  for  payment 
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4  I  82.  IBB  \  \m,  i  X  Ki    y  \  H\.  kcmimbiTcU  Imni 
HI2-IM)10:  IHH  2  IWV  f  ^  cf  7  ^.HV  IRH  Vm\  f 
U>-5-K3.  of  MV^ISH^ 


Renewal  ol  Renisinithm 

8I24I34>15  (I)  A  (cMificiilc  ot  Kcgisiriihon  mny 
renewed  upon  iippliciiiion  if  the  fee  prcsi  rihcil  in  rnic  812 
000(8)  is  paid  and  if  ii  ;ippo«irs  lo  Ihc  Agency  iluil  ihc  socuriiy 
required  in  ORS  701.085  in  in  offcci,  by  roccipl  by  ihc  Agency 
of  cither  ji  new  bond  ,  or  ;i  ,continu«ilion  ccrtificiilo  for  Ihc 
existing  bond;  or  ihiii  ihc  securily  required  in  ORS  701  WS  is  in 
effect;  and  if  the  .ipplicant  has  complied  with  ihe  provisions  of 
rules  8r2^3^XK6)  and  812-01  015(2) 

(2)  The  lerm  of  each  renewal  shall.bc  one  year,  hiymcnis 
of  fees  in  exces.s  of  the  amounis  required  by  section  (I)  of*this 
rule'^hall  be  refunded. 

(3)  If  during  a  work  neriiHl  the  armHint  of  a  surety  bond  or 
deposit  IS  changed  and  a  claim  is  filed  relating  to  work 
performed  during  th^it  work  periinl.  ihe  claimant  may  recover 
from  Ihe  surety  bond  or  deposit  up  to  the  amount  in  effect  at 
the  tin)e  the  contract  was  entered  intor  However,  any  recovery 
is  subject  to  the  priorities  set  forth  in  OR.S  70l  IM)  ' 

(4)  A  registrant  may.  at  the  iinH'  of  renewal  of  a  cerlificaie 
of  registration,  reduce  the  N>nd  or  defH>sil  to  $2,(MX)  upon 
certification  that  the  rcgistranl's  gross  business  incoitK  during 
Ihe  previous  12  months  from  work  subject  to  ORS  Chapter  701 
was  less  than  $30.0(X).  This  may  be  accomplished  by  siibmis 

yion  of  a  decrease  rider  lo  an  existing  bond  or  the  submission 
l>f  a  new  bond.  If  the  decrease  rider  or  new  $2.0(M)  bimd  is  iu)i 
received  by  the  Agency  within  M)  tl  ays  of  the  registrant's 
renewal  date,  the  registrani  will  be  reneweil  on  the  basis  of  the 
existing  $5,000  bond,  the  decrease  rider  or  new  $2,000  boiul 
will  be  returned  to  the  bonding  company  and  the  bondiiiK 
company  and  the  registrant  will  be  notificil  that  the  existing 
$5,000  bi>nd  will  be  liable  unless  a  cancellatitwi  notice  is 
received,  TJic  effective  date  on  eilher  the  decrease  ridei  or  Ihe 
new  bond  must  be  the  registralion  renewal  date  or  up  to  M) 
days  following  the  renewal  date  A  regishani  is  ineligible  for 
thi.s*  reduced  amount  if  the  certificale  of  registration  was 
inactive  for  more  than  2  of  the  previous  12  numths  In  adilition. 
the  Agency  may  refuse  to  aiithori/e  a  rediiccil  amiHmt  until  any 
pending  claims  ag;unst  the  registrant  are  les'olved 

(5)  If  a  registranK provides  a  decrease  riiler  to  an  exisiing 
bi)nd  or  a  new  $2.(X)0  bonti  in  acconlance  with  section  (4)  of 
this  rule  and  if  lhe-l»ffective  date  of  the  decrease  ruler  or  the 
new  bond  is  before  the  registration  renewal  dale,  Ihe  AgeiKv 
will  drlcrmine  the  effcciive  ilaie  io  the  daU*  it  is  receiveilbv 
the  Agency  or  die  effective  tiatc  of  ihc  mlei.  whichevei  is 
later.  If  Ihis  deierininatiim  still  diKs  not  constitute  an  effective 
date  which  is  the  legislraiioa  lenewiil  dale  oi  aflei,  Ihi- 
deereiis^^  riiler  or  $2,000  hmd  will  rehirned  to  ihe  l>omliiig 
company,  and  the  bonding  company  ami  die  registrani  will  he 
notified  that  the  existing  $^.(K)0  bond  will  K'  liable  unless  a 
cuncellatiim  notice  is  received. 

vSlAt.  Auth.:  OHSCh  IH1 TBI 

liht:     ttUM.f  6.IV76.cf  7  1  ;n,  IBM  /  I  A  vl   M  14  77  IMH 

I  IV7H.  f  ^  ef  5  217H  IBM  \  l*W(Khmp)  f  ^•.?  Hif)  il 

7  I  HO;  IBH  4  IMtiU.  f  vi  7  14  W)   IBBS-IWO  (  .Hf^if 

My-rm,  ihb  (vim  f  .v  ef  imhd  ihh  vivhi  f 

lO  MVHI.ef   II  I  HI;  IBB  I  mi,  i    \  \\  H2.  ef  4  I  82 
*  IBB  4  IW.  f  .V  ef  10  7  8.^  IHB  I  m}.  f      ef  t  I  HI* 

Kcnamhcreil  frimi  HI2  IMnS.  IHH  t  l»>H^  f  M>.^-H1  vi 
IU^IV8^ 

IICI).  N<yre:  ITit  leni  of  lemiHMary  Rules  is  mn^  pruned  in  ihi» 
J>rcgt>n  Adrnini^traiive  Kales  Cnnipilaiinii  Ci^pies  lUiiy  4»t)tainrd 
from  the  ikkipiing  agency  ar  tin*  Secretary  nf  Si;mc.|  / 


Rev^M'Hi^Mi  or  Su.speaHino  nf  Regislr«iliiin 

812-03-4)40  (  I)  I  Ol  pai|H)ses  of  ORs  70|  |  \\  ,„hI  \\us  iiiie. 
.1  'legistiant  oi  applicinr*  shall  mchidc  ihe  owner,  individiiai 
p.n  tneis  (uu  hiding  joint  venturers),  oi  iiidivuhial  corporiiie 
officers  who  make  application  lo  register  or  subsequently 
o|X'rate  the  individual  proprietorship,  partnership  (joint 
venture),  oi  corp^iration  as  well  as  the  indivulual  proprietor- 
ship, partnership  (joint  venture),  arfti  corpoiation 

(2)  If  the  Agency  adjudges  one  or  more  claims  agaiiisi  an 
individual  proprietorship,  partnership  (joini  venture),  or 
corpiiration  which  (hat  enlity  or  ihal  enlily  s  bond  or  security 
deposit  fails  to  pay  in  full.,  the  Agency  will  take  the  following 
action: 

(a)  Kxcept  as  sel.  forth  in  subsection  (2Mil)  of  ihis  rule,  if 
the  entity's  registralion  is  still  active,  the  Agency  will  su.s^xrnd 
the  registration  until  ihe  amounts  adjudged  against  the  entity 
have  been  paid  Uptm  full  paynuml.  the  Agency  may  require 
Ihc  entity  tojirovide  a  bond  or  security  ileposit  in  an  amount 
Ihree  linrKs  thai  normally  required; 

(b)  I'ixccpt  as  set  forth  in  subsection  (2)<ilj  of  this  rule,  if 
the  entity's  rcjustration  has  lapsed,  expired,  or  been  terminal- 
cil.  the  Agenc^ill  refuse  to  reinstate  the  registration  until  the 
airMMinIs  adjudged  againsi  the  entity  have  been  paid; 

(c)  Kxcepi  as  set  forth  in  subsectiim  (2Mil)  iif  this  rtile.  if 
one  or  nnire  of  the  individuals  Ciimprising  the  first  entity  make 
application  to  reregister  as  another  entity,  the  Agency  may 
lefiise  to  issue  a  new  legistration  until  the  amounts  adjudged 
against  Ihe  firsi  entity  have  been  piiid; 

(d)  The  Agency  may  not  lake  Ihe  actitms  outlined  in  this 
^scclion  if  the  entity  submits  pro^^f  {o  the  Agency  that  the 

anhJinis  adjiulged  against  the  entity  represent  debts  discharged 
in  baakiiiplcy  or  otherwise  provided  for  by  an  appnived  plan 
of  bankruptc  y  reorgani/ation 

{^)  CouiliKt  as  I  bnildei  that  is  dishiinest  or  fraudulent. 
.  and  which  the  Agency  finds  injurious  h>  the  welfare  of  the 
piiblic  inchides.  hot  is  not  limited  to.  the  fiillowing: 

(a)  Acting  in  a  manner  that,  because  td  a  wrongful  or 
fraudulent  act  by  the  applicant  or  registr.uii  ;is  a  builder,  has 
resulted  in  injury  or  damage  to  aniUher  person;  or 

(b)  railing  to  pay  monies  when  due  for  inalerials  or 
.  services  rendered   in   connection   with   ihe   applicant's  or 

registrant's  opiMations  as  a  builder  when  the  appllcani  or 
registrant  has  received  suflicient  funds  as  pavmcnl  for  the 
r^articiilar  construction  wtirk  project  or  operation  for  which^e 
services  or  maleiials  were  rendered  or  purchased:  or 

U)  Accepting  payment  in  advance  on  .i  contract  or 
agreeiru'iit  :iiul  failing  to  peiforni  v^ork  or  pii>vide  services 
leqiiired  by  the  conthict  or  agreemeni  ami  failing  lo  return  the 
payoKMit;  or 

(d)  (living  false,  mislciuling  o;  4leccpiivc  ailvertising 
whcieby  a  leasonable  pi?iMm  could  K*  mislead  oi  iniiireil;  oi 

(e)  SiibmitlMig  an  application  for  legistralma  thai  includes 
false  OI  misleading  infoiiniitiiyi): 

(f)  Submitting  ;i  false  gross  bosmesx  volume  certification 
m  oriler  to  qualify  for  a  lednced  bond  .auount  as  set  forth  in 
rule  812-4)1^)2.^4) 

(4)  If  the  Agency  determines  thai  a  regislration  should  be 
sus|KMtded  or  revoked,  it  will  take  one  of  the  foMowing  actions: 

(a)  ^Vopose  lo  suspend  or  revoke  ihe  registration  at  some 
s|)ecific  future  ilate 

(A)  The  Agency  will  give  notice  to  ihe  registrant  of  its 
profMiscd  aclion  lliis  nolice  will  be  served  personally  or  by 
certified  mail  and  will  inchule  those  items  sel  forih  in  OAR 
'/^^^y^^*  Agency  pro|>oses  to  suspend  Ihe  registralion. 

the  m^e  will  also  inchide  the  length  of  the  suspension  and  the 
coiuiitKins  ilhdei  which  the  siis|)ensum  will  Ik*  lenuivcd  If  the 
Agency  proptises  to  revoke  the  registration.  Ihe  nolice  will 
exphun  thai,  the  reWKuMon  will  \yc  permanem  and  that  the 
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^Hjsjlranl  will  K-  burred  from  :,ny  fu.urc  rc«isl|„.ion  wi.h  .he 

"^'•'•••i^'"  '"^'"Oe  informal M)n  iih«(ul  an  Agency 
m  ha  cd  hearing,  .f  .,ny.  or  will  give  ihc  rcgislrjni  an  iVp^i^tf,. 
n  ly  lo  requesl  .,  hearing.  Requests  for  hJariJgs  .nv  C  , 
pr»pt>sed  suspension  or  rev.Kaiion  must  be  rlteived  by  ?hc 
Agency  vvHhin  20  days  from  ihe  dale  ihe  nolite  is  mi.ded  or 
personally  served  upon  the  regi.slranl.  If  the  Agency  m  iaies 

.he  """r       '"'^'"'^  .inK.lndl.Sn  o 

Ihc  hearing,  and  a  statement  of  the  rcgistraht  s  rights  in  a 
contested  case  before  the  Builders  Board  T 

(b)  Immediately  su.spend  a  registration  upoh  determination 

r-„  .  Agency  will  give  notice  to  the  registrant  that  the 

registration  IS  suspended  as  o/  the  date  of  L  notice  This 
notice  will  be  served  personally  or  by  ccrtifiJd  ma  ami  wi^^ 
.nc  ude  those  Items  set  forth  in  OAR  i:V7-()3Lr^  I  no^^.l 

'"''i"^^.  '^'^  suspension  ani  the   ondi  ns 

under  which  the  suspension  will  be  removed   ^  «-"n<i'""ns 
.  ^  ^P*^  '"'■■'"dc  informiition  about  an  Aucncv- 

•nitiated  hearing,  if  any.  or  will  givy  the  regisfant  n  opm"rtu- 
nity  .«  request  a  hearing.  Requests  for  parings  iSinR 
immediate  vMspensi^ns  must  be  received  by  t?,e  Agency  within 
W  days  frc^r^  the/date  the  notice  was  n!aifed  or  J^?sSy 

the  notice  w.ll  mdude  the  date.  time,  an?  hnration  of  the 
hearing  and  a  statement  of  the  registrant  s  rights  in  a  contested 
case  before  the  Builders  Board.  f      " '"-""'csicu 

(.J)  If  the  Agency  refuses  to  issue  or  rciisuc  a  rcgistratiorV 
.1  will  Uike  the  following  j.ction:  (Jive  notiX  to  the  apX  ml' 
This  notice  will  be  served  persomilly  or  bV        '  .••PP"«-"ni 
will  include  the  following  items; 

(a)  A  statement  of  the  party's  right  to  I 

(b)  .A  statement  of  thfc  authority  ar 
\||uch  ihe  healing  will  be  held; 

Mc)  A  reference  to  the  particular  sottions  ut  the  statutes 
.Hm  rules  involved;  / 

refuSlr^^"'  "'""■•meril/of  the  reasons  for  the 

(e)  A  Valemcnt  that  the  applicart/  r 
counsel  at  the  hearing:  '  7 

Ihi'l  requests  fo/hcarings  must  be  received 


corlificd  mail  timl 
raring; 

iurisiliclion  iimlcr 


miiy  be  rcprcsonlcd  by 


'or  pcrsoinltly  served  ijpt>ii  |/ie  i.ipplic;inl 


(())  The  Agency  will  cnlcr  ji  dcfiiuH  ordQr  supponinu  its 
mn  and  will  enter  mio  the  record  cyidcnc^dcmoj^i^nng 
prima  facie  case  juMifyjng  the  order  if:  ^  * 

(II)  It  determines  that  it  should  suspend,  revoke,  or  refuse 
o  issue  ;i  rcgistraition  in  accordance  with  .actions  (4)  and  (5)  of 
tnK  rule;  and  ^ 

(b)  The  registrant  or  applicant  has  been  given  an  opportu- 
nity  to  request  a  hcHring  and  fails  to  do  so  within  the  specified 

(c)  The  registrant  or  applicant  requests  a  hearing  ond  fails 
to  appear;  t>r  "  ' 

(d)  The  Agency  has  scheduled  a  hearing  of  its  own  volition 
and  the  registrant  or  applicant  fails  to  request  a  chanae  of  the 
hearing  date  and  fail.'i  to  appear. 

(7)  If  the  registrant  or  applicant  timely  requests  a  hearina  ' 
relating  to  actions  set  forth,in  sections  (4)  and  (5).of/thjs  rule  a  ' 
notice  of  hearing  will  be  served  personally  or  by  certified  mail  I 
m  accordance  with  ORS  I83;4I3  and  ORS  183:415.  Based  uponi 
evidence  received  at  the  hearing,  the  Agency  .shall  issue  a  finali 
oyler  including  findings  of  fact  and  conclusions  of  law.  , 

(8)  A  final  order  of  the  Bujiders  Board,  relating  to  a 
suspension,  revocation,  or  refusal  to  issue  a  registration 'may 
be  appealed  by  filing  a  petition  for  judicial,  review  with  the! 
C  ourt  of  Appeals. 

(9)  Ejich  hearing  record  will  include  a  tape  recording  of  the 
priH:eeding.  Duplicate  tape  r«cording.s  may  be  puiehascd.' for 
$10  per  tape.  Tape  recordings  of  Ag^cy  hearings  will)  not  be 
retained  more  than  30  days  beyond  the  end  of.  the  6<Way 
appeal  period  followirlg  issuance  pf  the  Agency's  final  order 
except  when  petition  for  judicial  review  to  the  Court  of. 
Appeals  has  been  timely  filed. 

.SU«.  Au«h.:  OR.SCh.  701 

Hta  IBB  5.  f.  M.S.76.  ef.  7-1-76;  IBB  l«W8.  f;  St  ef  3-23-7II- 
tBB  6-I9H0.  f.  &  cf.  II-4-80!  IBB  5-l9ei(T«np)  f- 
V'^.^^;"'  "^^  f.  .V3l^82.er  4.1^;  BB. 

4-tW2.  f  of  10-7-82;  1BB  1-1983.  f.  A  cf  3-1-83- 
Renumbered  from  812-11-040;  IBB'S-I9e3.  f.  10-5-83  ef* 

|KD.  NOTK  The  icxi  of  Temporiiry  Rules  is  not  primed  in  the 
Oregon  Admmistralivc  Rules  a>mpilaiion.  Copic!.  may  be  obtained' 
irom  ihc  adopimg  agency  »»r  Ihc  .Sccrclnry  of  .Slate,  j 
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DIVISION  4 


CLAIMS 


Typ«s  ol  Claims 

812-04^  (I)  As  used  in  ORS  (huplci  701  and  to 
determine  priorities  with  regau'd  to  the  security: 

(a)  An ''employe  claim'*  is  u  claim  for  unpaid  wages  filed 
by  a  laborer  employcfd'by  a  registrant  to  perform  work  subject 
to  ORS  Chapter  70 1; 

(b)  A  ''nfiaterial  claim**  is  a  claim  filed  by  a  sujpplier  who 
has  not  been  paid  for  materials  sold  to  a  registrant  to  be  used 
alKl  installed  in  a  structure.  An  *'equipment  claim  *  is  a  claiiji^ 
filed  by  a  supplier  who  has  not  been  paid  for  equipment 
fabricated  into  a  structure  (for  example,  air  ^onditHming 
equipment)  or  for  the  rental  of  equtpmcnl  to  a  registrant  to  be 
used  in  the  performance  of  the  work  of  a  builder  in  connection 
with  a  structure.  A  claim  may  not  be  made  for  non-payn^erft  for 
tools  sold  to  a  registrant,  fqr  equipment  sold  to  a  registrant  and 
not  fabricated  into  a  structure*  or  for  interest  or  service 
charges  on  an  account ; 

(c)  A  ''subcontractor  claim'*  is  a  claim  filed  by  a  subcon- 
tractor arisiitg  out  of  a  contract  between  the  subcontractor  lliml 
a  general  contractor.  Such  a  claim  may  be  for  nnpsiid  labor 
and/or  materials  furnished  under  the  Contracts 

(d)  A  claim  filed  by  an  owner  Tor  •*brcach  of  contract, 
negligent  work,  or  improper  work'*  may  include,  but  not  be 
limited  to.  one  or  more  of  the  following: 

(A)  Failure  of  a  registrant  to  meet  contri^ctual  obligations 
imposed  by  a  contract  to  perform  work  ^subject  to  ORS  - 
Chapter  70  L 

f       (B)  Negligent  or  improper  work  by  the  registrant, 

(C)  Monies  paid  by^  the  owner  of  a  structure  to  prevent  the 
filing  of  one  or  more  construction  liens  resulting  from  fiiilurc 
by  the  registrant  to  pay  for  labor  performed  upon  and/or 
materials  and  equipnr)ent  furnished  to  a  structure  when  the 
Owner  has  alrea^ly  paid  the  registrant. 

(e)  A  **construction  lien  claim**  is  a  claim  filed  by  an 
oWner  against  a  general  coiltractor  to  discharge  or  to  recoup 
funds  expended  in  discharging  a  constniction  lien.  The  owner 
must  have  paid  the  general  contractor  for  the  work  and  a  lien  , 
must  have  been  filed  because  of  failure  to  pay  a  subcontractor 
and/of  materiaKor  equipment  supplier  for  that  person's 
contribution  toward  completion  of  the  project.  A  constniction 
lien  claim  may  not  include  excess  interest  paid  as  the  result  of 
the  owner *s  inability  to  refinance  iit  a  lower  interest  rate  due  to 
the  existence  of  the  lien;  ' 

(0  A  '^general  contractor"  claim  is  a  claim  by  a  registered 
contractor  against  a  registered  subcontractor.  A  general 
contractor  c'laim  is  limited  to  dama|;es  which  have  resulted 
from  one  or  rhore  of  the  following  actions  by  the  subcontractor 
with  whom  the  general  contractor  had  a  contractual  relation- 
ship: ^ 

*     (A)  Failure     meet  contractual  ^obligations  imposed  by  a 
contract  lo  perform  work  subject  to  ORS  Chaptcr70l . 

(B)  Negligent  or  improper  work, 

(C)  Failure  to  pay  for  labor  performed  upon  and/or 
materials  or  equipment  furnished  to  a  project,  causing  one  or 
more  construction  liens  to  be  filed  against  the  property. 

(2)  For  purposes  of  payment  from  the  bonti  or  deposit  as 
set  forth  in  ORS  701. 1.^0(2): 

(a)  Claims  defined  in  suhsections  ( IHd)  and  (e)  of  this  rule 
constitute  "claims  filed  against  a  builder  by  the  owner  of  a 
structure"*; 

(b)  Claims  defined  in  subsections  (JKa),  (b),  (c).  and  (f)  of 
this  rule  constitute  ''all  other  types  of  claims"; 

(c)  As  set  forth  in  ORS  70I  .I50(2Kb),  payment  from  any 
one  security  for  all  claims  of  the  types  ilefined  In  subsections 


ilKa).  (b),  kI  ami  (f)  ol^^s  rule  shall  not  exceed  $2, WXK 
rcgjirdlcss  nf  the  anuaint  ol  thiSAjurily. 

*      Still.  Aulh.«()K.S('h  IH^\70n 

ItiM  '  lim     I  (vis  7<l(fcf  7-1-76:  IHU  I-I97H.  f.  Si  cf.  ^-2^78; 
IHH  Mm  f  A:  cf  I  J^HO  IBB  VI9HI.  f  lO-JO-HI.  cf, 
^    II  I  HI:  IBH  MW2.  f  t.^l-ft2,cf  4-1-82;  IBB  MW^,  f 
^  ef  VI  Hl  HcMiiniKred  from  HI2-I  I-04.M  IBB  f, 
MKVH3.cf  lO-IVKl 

FUlngol  Claims 

81^044)05  (IHii)  Claims  will  be  accepted  only  againsi 
registered  cntitii^s;  , 

(b)  If  a  claim  is  for  breach  of  contract,  negligent  work,  or 
improper  work  filed  by  an  owner,  the  entity  against  whom  the 
claim  IS  filed  will  he  considered  registered  and  the  claim  will  be 
accepted  if  that  entity  was  registered  during  all  or  part  of  the 
work  periixl; 

(c)  If  a  claim  fs  a  construction  lien  claim,  an  employe 
claim,  a  subccmtractor  claim  or  a  material  or  equipment  claim, 
the  entity  aigainst  whom  the  claim  is  filed  will  be  considered 
registered  and  the  claim  will  be  accepted  if  one  or  more  of  the 
invoices  or  payroll  records  involve  work  performed  or  a  debt 
incurred  while  the  entity  was  registered.  However,  damages 
will  be  awarded  only  for  those  invoices  or  payroll  n^cords  that 
fall  within  the  period  of  registration; 

(d)  If  21  claim  is  a  general  contractor  claim  or  a  subcontnic- 
tor  claim,  the  entity  againsi  whom  the  claim  is  filed  must  meet 
the  criteria  set  forth  in  subsections  (1Mb)  and  (c)  of  this  rule 
K:fore  the  claim  will  be  accepted.  The  claimant  must  have  been 
registered  at  the  time  the  bid  was  made  or  the  contract  was 
entered  and  continuously  throughout  the  work  period  before 
the  claim  will  be  accepted. 

(2)  Claims  submitted  to  the  Agency  pursuant  to  ORS 
*/OI.I4.S  shall  be  deemed  to  have  been  filed  when  a  Statement 
of  Claim  in  substantial,  compliance  with  rule  812-04-025  is 
received  by  the  Agency. 

(3)  Claims  will  be  accepted  only  when  a  direct  contractual 
relation.^^hip  or  an  eAiployment  relationship  exists  between 
claimant  and  registrant.  ^ 

(4)  Claims  will  be  accepled  only  for  work  performed, 
within  the  boundaries  of  the  State  of  Oregon  or  for  materials  or 
equipment  supplied  or  rented  for  fabrication  into  or  use  upon 
structures  located  within  the  boundaries  of  the  State  of. 
Oregon. 

SM.  Auth.:  OKSCh  »83A  701 

IIKt:  IBB  ,V  f  6^l^-76.cr  7-176;  IBB  I- 1978,  f.  *  cf.  5-2,V78: 
IBB  1-1^79,  f.  &  cf.  7-25-79:  IBB  6^1980,  f.  ef.  11^80 
IBB  .vmi.  f  10^30.81.  cf  l|.|.81;  IBB  M982.  f. 
3  11-82.  cf.  4-M2;  IBB  M983,  f  of.  .VI-83;  l^eoum- 
bcrcd  from  812  11^50;  IBB  3-198.1.  f.  10-5-83,  ef.  10-15-83 

'  Timeliness  Requirements  for  Filing  ClainrLS 

812-04-010     |IHB6-I<)>80,  f.  <Scef.  II  4-HO; 

IBB  .1-1981,  f.  l(V30-«l.er.  IM-tll; 

IBB  M982.fr3-3|.»2.cf.  4-1-82; 

IBBM9«3,f.  A  ef  . 3-1.83; 

Renumbered  from  812-11  052 ; 

Repealed  by  IBB  3  1983,  f.  10-5-83,  ef. 

10.15-83)  • 

Contracts  With  Arbtlrallon  AgrrcmcnU 

812-04-615  ( I)  The  Agency  will  take  the  following  action  if  . 
a  claim  is  received  Which  is  based  upon  a  contract  whfc;jh 
contjiins  an  agreenrMrnt  by  the  parties  to  arbitrate  disputes 
arising  out  i>f  the  contract: 

(a)  Inform  the  claimant  that  the  Agency  will  accept  the 
claim  for  prcKcssing  only  if  both  pariie.s  ajp^ee  to  waive  their 
right  to  arbitration.  This  Waiver  must  be  written  anil  ^ianed  by 
both  parties  and  must  be  rci;eived  by  the  Agency  within  30. 
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of  the  diiio  %,  Agcn(.y,  noiifies  Ihe  claimiint  that wnivci 
quired  . 

(A)  If  the  Agency  receives  no  response  within  10  duys  lo 
ils.reqiicM  for  «  wiiiver  from  ihc  cljiimani.  the  cbim  will  K> 
closed  iind  wdl  pol  be  reopened. 

(B)  If  the  igcncy  receives  no  response  wilhin  10  d;iys  to 
Us  request  for^;i  waiver  from  (he  builder,  ihe  Agency  will 
resume  prtKcssing  ihe  claim. 

(b)  If  Ihe  clai(n(tni  is  unable  lo  locni«rihe  builder  afler 
making  a  diligenfallempl  lo  do  so  and  submils  lo  ihe  Agency  a 
wriiwn  sialcmeni  lo  thai  effecl.  including  a  descriplion  of  ihe 
efforts  made  lo  Iwale  Ihe  builder,  ihe  Agency  will  resume 
prtK-essing  Ihc  claim: 

(c)  If  the  builder  refuses  lo  waive  the  righl  loarbilririion  as 
NCI  forth  inihe  conlracl.  ihc  Agency  will  disconlinue  process- 
ing ihe  claim  for  60  days  lo  allow  the  builder  lime  lo  commence 
arbilralion^  If  the  builder  fails  lo  submil  evidence  lo  ihc 
Agincy  lhai  arbitration  has  been  commenced  within  this 
NKJay  pcriixJ.  the  Agency  will  resume priKcssing  the  claim; 

(d)  If  arbitration  is  commenced,  and  Ihe  builder  submils 
evidence  substanlialing  this  wilhin  Ihe  MWay  period  referred 
to  in  subsection  (IKc)  of  this  rule.  Ihe  Agency  will  disconlinue 
prtK-essing  the  claim  until  the  arbitration  in  completed.  The 
claim  file  will  remain  open  and  the  claimant's  potential  access 
lo  the  builder  s  bond  or  security  deposit  will  be  retained  if  the 
claimant  lakes  the  following  action: 

(A)  Within  six  months  of  the  date  on  which  the  Agency 
disconlmued  processing  the  claim  and  no  less  frequently  than 
every  sixth  month  thereafter,  delivers  to  the  Agency  a  written 
report  setting  forth  the  current  status  n)f  the  arbitration 
proceeding,  and 

(B)  Wilhin  .10  days  of  the  dale  of  final  action  by  the 
iirbilrator  delivers  to  the  Agency  a  copy  of  the  arbilration 
<|^Md  or  decision. 

^PT)  If  the  claimant  fails  lo  ctwnply  with  paragraph  (I MdM A) 
and  (B)  of  this  rule,  the  Agency  may  close  the  claim  file.  A 
claim  file  closed  in  this  manner  will  not  be  reopened. 

(2)  lf,the  claimant  is  unsuccessful  in  obljiining  an  arbiini- 
lion  awiird  upon  completion  of!  arbitration,  the  claim  will  be 
closed 

(1)  If  the  claimant  is  successful  in  obtaining  am  iirbiiralion 
aw.ird.  the  Agency  will  resume  processing  the  claim.  Any 
nionelary  damages  awarded  the  claimant  will  be  based  upon 
Ihc  amount  of  the  arbitration  award. 

.Slat.  Aulh.  OR.SCh  701 

HIsi      IRII  6-1980.  f.  V<t  ef.  ll^m.  IBB  I  f  V1I.H2  cf 

4-182.  IHB  4-m2.  f.  A  ef  10-7.82:  |6h  MWV  f.  cf 
^- 1 -8.1 :  Renumbered  from  812-11  O.S.I 

C'ourl  Judgmenl.s 

812-04-020  (DA  court  judgment  may  constitute  Ihc  basis 
lui  .1  claim  in  llic  following  situations: 

(;»)^\  claimant  hjis  obtained  a  court  judgmcni  again.st  ;i 
builder  before  filing  a  statement  of  claim; 

(b»  A  claimant  filed  :i  previous  claim  which  was  closed  in 
.Kcordancc  with  rule  KI2-04-0.'50(.l)  K-cause  Ihc  claimant  had 
iilv.  iniliaicil  litigation  ag;iinst  the  builder.*  and  the  liti^iiition 
resulted  in  a  judgment  in  favor  of  the  claifnant ; 

Ic)  A  claimant  has  filed  a  cliiini"which  the  Agency  ce.i.scd 
pr«Kessing  in  accordance  witbrulc  HI2-04-0.'S0(4)  until  litig;ition 
imliatcti  by  Ihe  buildw  against  the  claimant  was  completed 
and  the  litigiition  resiilted  in  a  judgment  in  favor  of  the 
claimant :  ^ 

td)  A  clantiant  has  filed  a  claim  which  the  Agency  ceased 
pr<Kessing  because  of  its  nature  and  complexity  in  accordance 
^Jk'u'l  HI2.(M-0.S0(.S).  the  claimant  pursued  the  matter 
I'^P'i'^^'  courts,  and  the  litigjition  resulted  in  :i  judgment  in 
fa^^of  Ihe  claimant . 


(2)  A  c«Hirt  judgmeiil  will  constitute  the  basis  for  a  claim 
only  If  It  involves  work  performed,  marcrial  supplied  or 
equiprtwiMl  rented  within  the  jurisdiction  of  OR.S  Chapter  701 
O)  If  a  iiulgn>ent  is  the  basis  for  either  a  material  claim  an 
"-''T; ».'*Vhc»n'nictor  claim  as  defined  in  mle 
N 1 2^)4-000.  and  if  the  claim  f.\ih  within  the  categories  set  forth 
in  s^ibscctions  (IMa)  and  (b)  of  thi.s  rule,  the  claim  mUNt  be  filed 
within  one  yeiir  from  the  date  the  debt  is  incurred.  The  date  on 
each  invtMce  will  constitute  the  date  the  debt  was  incurred 
Any  invtMce  received  more  than  one  yejjr  after  the  debt  was 
incurred  will  be  subtracted  from  the  judgment  in  the  event 
monetary  damages  are  awarded.  If  the  judgment  i.s  the  basis 
Slu^Mn^ii^Ji!  contract  claim  filed  by  an  owner,  as  defined  irv 
rule  812-04^),  and  if  the  claim  falls  within  the  cotegory^et 
forth  m  subsections  (IMa)  and*(b)  of  this  rule,  the  date  the 
claim  IS  received  must  be  one  year  or  less  from  the  dale  of 
iKcupancy  (if  »  new  structure)  or  within  one  year  or  less  from 
the  date  the  work  was  substantially  completed  (if  an  existina 
siriiciure).  If  the  judgment  is  the  basis  for  a  general  contractor 
claim  as  defined  ifmile  812-04^.  and  if  the  claim  falls  within 
he  category  set  forth  in  subsections  (I Ka)  and  (b)  of  this  rule. 
Ihc  dale  the  claim  is  received  must  be  one  year  or  less  from  the 
date  the  subcontnictor  substantially  completed  the  work  or  if 
the  work  was  not  substantially  completed,  from  the  date  the 
subcontractor  ceased  working.  If  the  claim  falls  within  the 
ciitegorics  set  forth  in  subsections  (IKc)  and  (d)  of  this  rule  the 
yliiim  will  be  considered  timely  filed  if  the  claimant  submits  the 
judgment  to  the  Agency  within  TO  days  of  the  dale  of  final 
action  by  the  cmirt  as  set  forth  in^ule  812-04-050. 

(4)  Claims  biised  on  court  judgments  may  in9lude  Mttomcy 
fees,  cooit  costs,  interest  and/or  service  charges  if  lhe.se  items 
are  irKludeil  as  piirt  of  a  court  judgment. 
,      '(.'')  lip«)n  receipt  of  a  timely-filed  judgnrK-nt.  the  Agency 
will  lake  one  of  the  following  actions: 

(;i)  Issin^  a  proposed  order  providing  the  builder  and  (he 
claimant  with  an  opportunity  to  request  a  hearing  within  20 
days  of  the  date  of  mailing  the  propQsetT order; 
(b)  .Schedule  an  administrative  hearing. 

•  (6)  The  A^ency  s  adjudication  of  a  claim  based  upon  a 
court  judgment  will  involve  only  a  determination  of  whether 
the  work  performed  or  the  materials  purchased  come  within 
the  junsdiction  of  the  Builders  Board. 

Stmt.  Aulh.:  OR.S  i^h.  181  &  701 

•  Hht:     tRH  I  1982.  f.  111-82.  cf  4-1-82;  IBB  I  1983.  f.  &  cf 

1-1-81;  Renumbered  from  812-11-0.^:  IBB  3-l9e3  f 
MKV8.1.cf.  IO-IS.8.1 

Form  of  CMim 

8124)4-025  (I)  Claims  shall  be  subrhitled  on  Statement  of 
C  laim  forms  provided  by  the  Agency.  The  Agency  may  require 
the  use  of  Ihe  most  recent  rcvisi'on  of  the  Statement  of  Claim 
form. 

(2)  The  Agency  may  require  the  following  information 
before  prtjcessing  employe  claims;  subcontractor  claims; 
chums  for  breach  of  contract,  negligent  work,  or  improper 
work  filed  by  an  owner;  construction  lien  claims;  and  geneltar  ' 
conlnictor  claims:  - 

(a)  Ilie  iiiime.  ;iddress.  and  telephone  number  of  th^ 
claimant; 

(b)  Thc  name,  address,  telephone  number,  and  registration 
number  of  the  registrant ; 

(c)  l"he  amount  claimant  alleges  to  be  due  from  the 
rcgislr;inl  afler  crediting  payments,  offsets,  ami  counterclaims 
in  favDr  of  the  registrant  to  which  claimant  agrees; 

(il)  Identification  «)f  the  type  of  claim; 

(v)  n)c  date  on  which  the  contract  was  entered  into;  if  the 
ciHiiiiicl  WHS  in  writing,  a  c«)py  of  the  contract  shall  be  attached 
ID  Ihe  SialenKnt  of  Cfaim; 

(f)  Job  Illation;  ' 
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(g)  Dales  on  which  work  began  i\m\  ccMsed; 

(h)  Fiiymenls.  offscls.  anil  coiinlerclsiims  of  ihe  hiiihicr.  if 
known; 

(i)  Whclhcr  ihc  projccl  is  residenlial  or 
commercial/induslrial. 

(j)  A  cerlificalion  hy  ihe  claimani  lhal  ihe  Slalcmcnl  of 
Claim  IN  (rue; 

y  (k)  If  Ihe  mailer  which  is  ihe  siibjecl  of  a  Slulemeni  of 
Cflaim  has,  before  ihc  fihng  of  Ihe  Slalenienl  of  Claim,  been 
adjudicated  by  a  court  or  by  binding  arbilralion,  ihc  Slulemeni 
of  Claim  shall  be  accom|[>anied  by  a  copy  of  Ihe  judgment  and  a 
qopy  of  the  complaint  or  other  pleading  upon  which  the 
judgment  is  based  or  by  a  copy  or  the  arbitration  award ; 

(I)  Claims  alleging  non-payment  for  labor  and/or  labor  and 
maichafs  filed  by  a  subcontractor  shall  be  accompanied  by  two 
copies  of  ea^h  original  invoice  relating'  to  Ihe  claim  and  a 
recapitulation  showing  Jhe  dale,  number,  anKKint  and  descrip* 
Cion  of  each  invoice  submitted.  Claims  alleging  r)on-f>aymenl 
for  labor  filed  by  an  employe  shall  be  accompanied  by  two 
copies  of  lime  cards  of  other  evidence  of  linne  worked; 

(m)  Claims  filed  by  an  owner  to  recoup  funds  eKp^nded  to 
prevent  Ihe  filing  of  a  construction  lien  shall  be  accompained 
by  a  copy  of  the  notice  of  right  to  lien,  if  any; 

(n)  Construction  lien  claims  shall  be  accompanied  by 
evidence  t^l  the*  claimant  has  paid  the  general  contractor,  a 
copy  of  the  notice  of  right  to  lien,  the  lien,  and  any  foreclosure 
^  documents; 

(0)  \i  the  lienholder  of  lien  claimant  in  those  claims 
referred  Uh'm  subsections  (2Knfi)  and  (n)  of  this  nilc  is  a 
subcontractor,  the  claim  shall  be  accompanied  by  a. copy  of 
each  invoice  or  billing  included  in  Ihe  lien,  if  the  lienholder  or 
lien  claimant  in  those  clajms  referred  to  in  subsections  (2)(ni) 
and  (n)  of  this  rule,  is  a  material  and/or  equipment  supplier,  the 
claim  shall  be  accompanied  by  ai  recapitulation  of  Ihe  dale, 
number,  and  anrH)unl  of  each  invoice  included  in  the  lien  and  a 
copy  of  each  invqij^e. 

(3)  The  Agency  may  require  the  following  information 
before  processing  claims  for  non-payment  of  materials  and/or 
equipment: 

(a)  The  claimanrs  business  name,  the  name  and  position 
or  title  of  Ihe  person  completing  the  Slaienneni  of  Claim,  the  , 
claimant Vs  mailing  address,  and  the  claim)mt*s  telephone 
number; 

(b)  The  name,  address,  telephone  number,  and  registration 
num^r  of  the  regislranlC^ 

(c)  Whether  the  materials  af)d/or  equipment  wore  used  in 
Oregon  for  residential  and/or  commercial  and  industrial 
buildings; 

(d)  The  ji>b  site  addres.ses  where  the  materials  and/tu. 
equipment  were  delivered; 

(e)  Jl\c  beginning  ami  ending  dates  of  Ihe  invoices; 

(0  A  recapitulation  of  the  indebtedness  showing  Ihc  dale 
of  each  invoice «  each  invoice  number,  and  each  invoice 
amount; 

(g)  The  amount  claimani  alleges  to  be  due  from  the 
registrant  after  crediting  payments  and  deducting  amounts 
included  on  the  invoices  for  tools,  intercsL  and/or  service 
charges; 

(h)  A  certification  by  the  claimant  lhal  the  .Statcnneni  of 
Claim  is  true; 

(1)  If  Ihe  matter  which  is  Ihe  subject  of  the  Statement  of 
Claim  has.  before  the  filing  of  the  Statement  of  Claim,  been 
adjodicaied  by  a  couii  or  by  binding  arbitration,  the  Stutement 
of  Claim  shall  be  accompanied  by  a  copy  of  the  judgment  and  a 
copy  of  the  complaint  or  other  pleading  upon  which  the 
judgment  in  based  or  by  a  copy  of  the  arbitration  award.  If  a 
construction  lien  has  been  filed  reh\iing  to  the  d^bt  which  is  the 
.subject  of  the  Statemeht  of  Oaim,  the  Statement  of  Claim  shall 


be  actoni|[>afacil  h>  .i  <opy  of  the  consiriiciion  hen  and/or  any 
foreclosure  iliKumenis; 

(j)  The  .Statement  of  Claim  shall  be  accompanied  by  two 
Ci^pies  of  each  invoice  listed  on  Ihc  recapitulation.  ^ 

Slut.  Auth.  OKS  Ch '701 

HiM      IRII  S,  f  ^.|        cf  7-1-76:  IBM  7,.f  \  cf,  M4-77  IBB 
^  I  1978,  f  X  cf  5  2V7H;  IBB  I  IW,  f,  ^  ef,  7.2S-79:  IBB 

fvl9«<),  f  A  cf  II4-K0  IBB  VI98I.  f  KkW^BI,  cf 
II  I  HI:  IBB  f  ^  cf  M  Hl;  Renumbered  from 
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Cofistrui'tion  IJen  Cinimis 

812-04-030  (I)  Upon  acceptance  of  a  claim,  ih^  Agency 
shall  send  a  copy -of  ihc  claim  to  Ihe  general  contractor  and 
may  initiate  an  investigation  to  determme  the  validity  Of  the 
claim: 

(a)  Investig^ition  by  the  Agency  will  include: 

(A)  A  determination  of  whether  the  claimani  paid  Ihe 
general  contractor  for  work  performed  or  materials  supplied  or 
equipment  rented  subject  to  ORS  Chapter  701  and  whether  Ihe 
genenil  contractor  failed  to  piiy  the  subcontractor  or  material 
or  cquipnrKnt  supplier,  llj^reby  causing  a  lien  to  be  filed  against 
Ihe  claimanrs  properly,  and 

(B)  A  determination  of  whether  the  lienholder  delivered  to 
the  claimani  a  "Notice  of  Ihc  Right  to  Lien'*  as  specified  in 
ORS  87,018.  87,021 .  and  87.02!S.  and 

(C)  A  determination  of  whether  the  lienholder  filed  the  lien 
with  Ihe  recording  officer  of  the  county  as  specified  in  ORS 
87,035.  J 

(b)  If  the  general  contractor  contends  lhal  payment  has 
been  rpade  to  the  lienholder  — either  directly  or  by  the  return 
of  giKxIs -constituting  a  credit  to  the  registrant's  account  ~  ihe 
general  contractor  mViy  subpiHma  the  lienholder  and  pertinent 

'  records  to  any  hearing  held  by  the  Aj^en^y.  ^ 

(2)  If  more  than  one  lien  has  been  filed  against  the 
claimanCs  property,  a  separate  Statement  of  daim  shall  be 
submitted  for  each  lien  filed. 

(3)  The  claimant  may  sjek  monetary  damages  in  the 
amount  the  claimant  has  paid  to  discharge  the  lien  or.  if  the 
claimant  has  not  paid  to  discharge  the  lien,  in  the  amount  of  the 

Jien. 

(4)  Claims  may  include  attorney  fees,  court  costs,  interest 
and/or>;ervice  charges  if  these  items  are  included  as  part  of  the 
con  St  met  ion  lien. 

(5)  The  Agency  may  reduce  the  amount  awarded  to  the 
claimimt  by: 

(a)  Any  amount  the  claimant  owes  the  general  contractor;  ^ ' 

(b)  The  amiHjnt  of  the  debts  incurred  during  any  period  of 
nonrck^istration  of  the  general  contractor. 

(c)  Any  anrHHint  included  for  tiH>ls  or  equipment  not 
fabricated  into  the  structure. 

(6)  If  the  amount  due  and  unpaid  to  the  general  contractor 
is  greater  than  the  amount  of  the  lien,  the  claim  will,  be 
dismissed. 

(7)  If  a  claimant  files  two  or  jnore  claims  against  a  genc^ral 
contractor  relating  to  work  perfornK'd  under  the  sa^e 
contract(H)  and  if  the  claimant  has  not  piod  the  general 
contractor  the  full  amount  of  the  contract,  the  amount 
awarded  on  each  claim  will  be  reduced  on  a  pro  nita  basis:  ^ 

(a)  No  prof>osed  or  final  orders  shall  be  issued  on  any 
claim  until  all  claims  involving  the  two  parties  filed  within  the 
sanH?  90-day  penixt  have  reached  identical  stages  in  their  . 
priHressing;  -\ 

ib)  The*  anruHint  awarded  on  each  claim  shall  be  reduced  by 
a  prorated  portion  of  the  amount  due  on  the  contract . 

(8)  If  a  suit  is  filed  to  enforce  a  lien  that  is  the  subject  of  a 
claim,  the  agency  shall  send  notice  to  the  claimant  that: 
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I  (a)  The  cluimuni  has  (he  righl  U>  requesl  a  slay  of  ihc 
wccilings  unhl  ihc  aij^rhcyN  priKessing  of  the  claim,  is 
complele;  ' 

(h)  ITie  agency  will  hold  ihc  claim  open  for  H)  days  from 
Ihc  dale  of  Ihc  notice  lo  allow  Ihc  claimani  lo  oblain  a  siayj 

(c)  ITie  Agency  will  close  ihe  claim  if  evidence  is  m»i 
received  wilhin  days  from  the  dale  of  ihe  notice  lhal  a  slay 
has  been  oblaincd; 

(d)  Upon  llmely  receipt  of  evidence  lhal  a  slay  has  been 
obtained,  Ihe  Agency  will  resume  rrt^occssing  the  claim. 

(9)  If  at  any  lime  during  ihe  pKxressing  of  thtf' claim,  ihe 
claimani  accepis  a  promissory  note  frbm  ihe  general  coniraclor 
as  selllemeni  of  ihe  claim,  the  Agenc/SAvill  dismiss  ihe  claim 
The  Agency  will  consider  thai  ihc  claiirtani,  by  acccpling  ihe 
promissory  noie»  has  chosen  anoiher  fofbrn  for  resolution  of 
Ihe  claim.  Dismissal  of  the  claim  will  be  firtal,  and  the  claim 
will  nol  be  reopened. 

Sim.  Aulh»:  0R8  Ch.  701 

Htet:    IBB  f    l(K30.«t.  cf    IM-81;  IBB  I  l%2  i 

.     ^  VJ}'       ^^'^^         ^'^2.  f.  ^  cf.  10^7-112:  IBB 

1-  l98.Vf  ^icf  3  1-83:  RcnumbewJfrimi  HIM  1-061  IBB 
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culms  Filed  by  Owncm  for  Bre^h  of  Conlract,  NcftUbcnt 
Work,  or  Improper  Work 

812^)4-035  (I)  Upon  acceplance  of  a  claim,  Ihe  Agency 
shall  send  a  copy  of  ihe  claim  lo  the  regislruni  and  may  initiale 
an  invesiigation  to  determine  ihe  validity  of  ibe  claim.  Hie 
invest igalion  may  include  an  on-site  inspection. 

(2)  If  ii  appears  that  ihe  registrant  has  breached  a  contraci 
or  performed  work  ncgligenlly  or  improperly,  ihc  Agency  may 
recommend   lo  Ihe  claimant  and  registrant   a  resolution 

•consistent  with  the  terms  of  Ihc  contraci.  generally  accepted 
Iding  praciices.  and  industry  standards.  . 
(3)  A  selllemeni  proposal  may  be  presented  by  the  Agency 
to  the  claimant  and  registrant  for  their  consideration  and 
agreement: 

(a)  M  claimani  and  registrant  agree  lo  the  resolution 
recommended  by  the  Agency  and  sign  the  settlement  agree 
,ment,  Ihe  agreement  shall  be  binding  upon  each  party  unless 
breached  by  the  other; 

(b)  The  Agency  may  close  thij  claim  file  without  notice  to 
the  clainuint  if: 

(A)  The  claimani  notifies  the  Agency  that  the  terms  of  the 
settlement  agreement  have  been  fulfilled,  or 

(B)  The  claimant  does  not  notify  the  Agency  in  writing, 
within  30  days  of  Ihe  dale  shown  on  the  settlement  agreenieni 
for  completion,  that  the  terms  of  ihe  settlement  agreemeni 
have  not  been  fulfilled. 

(4)  If  ai  any  time  during  the  priKessing  of  the  claim  the 
Agency  finds  that  Ihe  issues  involved  in  Ihc  claim  have  been 
submitted  lo  a  tour!  for  determination,  or  to  arbitration,  or  lo 
any  enlity  aiilhori/ed  by  law  or  the  parties  to  effect  a  rcsolii 
Hon,  it  may  iliscontinue  processing  ihc  claim. 

(.^)  If  at  any  tirtie  during  the  prmxssing  of  the  claim  Ihc 
Agency  finds  that  the  nature  or  complexity  of  the  issues  arc 
such  lhal  a  court  would  be  a  more  appropriate  fonim  for 
adjudication,  it  may  discontinur  prcKcssing  the  olaun. 

(6)  If  at  any  time  during  the  pr^KCssing  of  the  claim,  the 
claimant  accepis  a  promissory  note  from  Ihe  j^egistranl  as 
settlement  of  ihe  chiim,  the  Agency  Will  dismiss  the  claim.  The 
Agency  will  consider  that  Ihe  claimant,  by  accepting  the 
promissory  nolc^has  chosen  another  forum  for  rcsohilion  of 
the  claim.  Dismissal  of  the  claim  will  be  fir^al.  and  the  claim 
will  not  be  reopened. 

(7)  If  the  registrant  is  willing  to  attemi  an  on-site  inspection 

« ducted  by  a  representative  of  Ihe  Agency  and  the  claimani 
not  permit  the  registrant  to  attend,  the  Agency  may  dismiss 
claim. 


(8)  If  the  registrant  is  willing  lo  comply  with  the  resolution 
recommended  by  the  Agency  under  section  (2)  of  thllk  rule  and 
Ihe  Agency  find^  thai  Ihe  registrani  is. capable  of  complying 
but  the  claimani  will  nol  pcrmtl  Ihe  registrant  lo  comply  the 
Agency  may  dismiss  the  claim 

(9Ka)The  claiimani  may  seek  monetary  damages  if: 

( A)  ^c  Agency  has  nol  discontinued  priKessing  Ihe  claim 
and        J  / 

(B)  Tjyt  claimant  di.sugrees  with  the  resolution  rccom^ 
mended  by  the  Ageifty,  or  ^ 

(C)  The  registrant  cannoi||or  will  nol  comply  with  the 
recommended  resolution,  or 

(D)  The  parties  signed  Ihc  settlement  agreemeni  proposed 
by  Ihe  Agency  but.  through  no  fault  of  the  claimani,  Ihe  terms 
of  the  settlement  agreement  have  not  been  fulfilled  by  Ihe 
builder,  and  Ihe  Agency  is  so  advised  in  writing  by  the  claimant 
vi^ilhin  30  days  of  Ihe  dale  shown  on  Ihe  settlement  agreement. 

(b)  To  seek  rVionetary  danwges.  the  clainnani  shall  slate  an 
amount  alleged  lo  be  due  and  owing  from  the  registraht.  limited 
to  ilems  of  complaint  in  the  Statement  of  Claim.  The  Agency 
may  require  a  claimant  lo  submit,  in  support  of  the  amount' 
alleged,  an  estimate  from  a  registrani  for  the  cost  of  correction 
of  the  items  Of  complaint. 

(10)  If  upon  investigation  of  a  claim  it  appears  to  the 
Agencv  that  the  registrant  has  breached  a  contract  or  per- 
formed work  negligently  or  improperly,  but  lhal  the  monetary 
value  of  damsiges  sustained  by  the  clainoani  is  less  than  any 
anH)unl  due  and  unpaid  lo  Ihe  registrant  from  the  claimant 
under  the  terms  of  Ihe  contract,  Ihe  Agency  may  dismiss  Ihc 
claim.  * 

(11)  If  upon  investigation  of  a  claim  it  appears  lo  the 
Agency  that  ih^  registrant  has  not  breached  a  contract  or 
performed  work  negligently  or  ijnproperly.  the  Agency  may 
dismiss  the  claim. 

(12)  If  the  Agency  dismisses  a  claim  under' sections  (10)  or 
(II)  of  this  mle.  the  claimant  may  contest  the  dismissal  by 
staling  an  amount  alleged  to  be  due  and  owing  from  the 
registrant  and  requcsting^a  hearing,  within  20  days  of  the  date 
of  dismissed.  The  hearing  will  be  conducted  as  set  forth  in  rule 
8I2-04-05.S.  »  ^ 

suit.  Aulh.:  ORSCh.  701 
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(Hrr»mil  Conlracto/Clalmi 

i{l2rO4-O40 (I)  Upon  receipt  of  a  general  contractor  claim, 
the  Agency  shall  send  a  copy  of  Ihe  claim  lo  Ihe  sutKOnlractor 
an<t  may  initiate  an  investigation  lo  determine  Ihc  validity  of 
the  claim.  The  investigation  maiy  include  an  on-site  inspection. 
>  (2)  If  at  any  lime  during  Ihe  prcKessing  of  the  claim.  Ihc 
^  Agency  fimis  thai  Ihe  i.Aues  involved  in  Ihe  claim  have  been 
siibniilled  to  a  court  for^delermination  or  lo  arbitration  or  lo 
any  entity  aulh()ri^ed  by  law  or  Ihc  parlies  lo  effect  a  resolu- 
tion, it  may  discontinue  processing  the  claim, 

(3)  If  at  any  lime  <luring  Ihc  prtKCssing  of  Ihe  claim,  the 
Agency  finds  lhal  the  nature  or  complexity  of  the  issues  are 
such  that  a  court  would  be  a  more  appropriate  forum  for 
adjudication,  it  may  discontinue  processing  the  claim. 

(4)  If  ill  any  lime  during  the  prcKCssing  of  the  claim,  the 
general  *  contractor  accepis  a  promissory  note  from  Ihe 
subiontraclor  .is  settlement  of  ihe  chiim.  Ihe  Agency  will 

.» llbffniss  Ihe  claim  Hie  Agency  will  considl^r  that  Ihe  genertil 
contractor,  by  accepting  Ihe  promissory  note,  has  chosen 
anoiher  fortim  for  resolution  of  the  claim  Dismissal  of  the 
claim  will  be  final,  and  Ihe  claim  will  pot  be  reopened. 

(.^)  If  ufk)ii  investigation  of  a  claim,  it  appears  to  the 
Agency  that  Ihc  subcontniclor  has  not  breached  a  contract  or 
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performed  work  ncgligeAtly  or  improperly,  ihc  Agency  may 
dismiss  the  claim, 

(6)  An  award  i^f  mi>nehiry  damages  ag^iinsi  a  siibconirac 
.  lor  will  be  reduced  by  any  umouni  due  and  unpiiid  from  Ihc 
general  coniracior  (o  the  subconlraclor  under  Ihc  lerms  of  ihe 
conirucL  If  the  amouni  due  and  unpaid  to  Ihe  subconlraclor  is 
greater  than  the  announl  of  the  award,  ihc  claim  will  be 
dismissed. 

)^  (7)  (f  Ihe  Agency  dismisses  the  claim  under  secliohs  (2), 
(3).  (4).  (5).  or  (6)  of  this  rule,  the  claimant  may  cont«yi  the 
dismissal  by  slating  an  anrKHjni  alleged  lo  be  due  and  owing 
from  (he  subcontractor  imd  requesting  a  hearing  within  20  days 
of  the  dale  cjf  dismissal.  The  hearing  will  be  conducted  as  sei 
forth  in  rule  812-04-055. 

(8)  Payment  from  bonds  or  deposits  resulting  from* 
monetary  damages  awarded  for  general  contractor  claims  shall 
be  made  in  accordance  with  priorities  set  forth  in  ORS  701 . 1 50. 

(9)  If  a  homeowner  claim  based  on  the  same  facts  and 
issues  is  received  at  any  time  during  the  processing  of  the 
general  contractor  claim,  the  two  claims  will  be  piwessed 
together. 

SUil.  AuUi.:  ORSCh.  701 

Hlal:  IBB  3  1981.  f.  10^30^1,  ef.  II-I-8I;  IBB  4-1982,  f.  \  of 
10.7^2;  IBB  I  1983.  f.  A  cf.  3  1^3;  Renumbered  from 
8121 1-063:  IBB3<1963.f.  l()-5-83, cf.  I0-I.VH3 

Claims  for  Materials  or  Equipment  and  Labor 

812-04-4M5  (I)  Upon  acceptance  of  a  claim.  Ihe  Agency 
shall  send  a  copy  of  the  claim  to  the  registrant  and  may  initiate 
an  investigation  lo  determine  the  validity  of  the  claim.  The 
'nvestigation  may  include  an  on-site  inspection. 
^  (2)  If  it  appears  to  Ihc  Agency  thai  the  amounts  claimed 
arc  due  from  the  registrant,  it  may  accept  the  claimant's 
Statenrient  of  Claim  and  supporting  documentation  as  evidence 
of  the  damages  sought. . 

(3)  If  a  construction  lien  claim  relating  to  all  or  part  of  the 
debt  that  is  the  subject  of  a  material  claim. tin  equipment  claim, 
or  a  labor  claim  is  received  by  the  Agency  before/or  during  the 
processing  of  Ihe  material  claim,  equipment  claim»  or  labor 
claims,  the  Agency  shall  do  one  Of  Ihe  following: 

(a)  Process  the  claims  simultaneously :  or 

(b)  Process  the  construction  lien  claim  and  withhold 
processing  the  material  claim,  equipment  claim,  or  labor  claim 
until  adjudication  of  Ihe  construction  lien  claim  is  complete. 

(4)  If  the  circumstances  set  forth  in  section      of  this  rule 
exist  and  if  the  Agency  awards  monetary  damages  tolhe  owner  . 
to  discharge  the  lien,  the  Agency  may  reduce.the  amount  of  the 
awardin  the  material.  equipnfKnt.  or  labor  cl^im  by  the  amouni 
of  Ihc  award  in  the  construction  lien  claim. 

(5)  If  at  any  lime  fluring  Ihe  prcKessing  of  the  claim  it 
i^ppcars  U)  the  Agency  that  Ihe  issues  involved  in  the  ^;hHm 
have  been  submitted  to  a  court  for  detcrminaiion.  or  to 
arbitration,  or  lo  any  entity  authorized  by  law  or  the  parties  to 
effcci  il  resolution,  ii  may  discontinue  processing  the  claim 

(6)  If  at  any  lime  during  the  processing  of  the  claim  il 
appears  lo  the  AgclHry  that  the  nature  or  complexity  of  the 
issues  arc  such  that  a  court  would  be  a  more  appropri^tle  forum 
for  adjudication,  it  may  discontinue  prpcessing  the  claim. 

(7)  If  ai  any  lime  during  the  prciccssing  of  ihc  claim,  ihc 
claimant  accepts  a  pnwissory  note  from  Ihc  registrant  as 
settlement  of  the  claitn,  the  Agency  will  dismiss  the  claim.  ITic 
Agency  will  consider  that  Ihc  claimant,  by  accepting  the 
promissory  note,  has  chosen  another  forum  for  resolution  of 
*^c  claim.  Dismissal  of  Ihc  claim  will  be  final,  and  the  claim 

11  not  be  reopened. 

(8)  The  claimant  may  seek  nH>nelary  damages  if  the 
Agency  has  not  discontinued  processing  Ihc  claim  under 
sections  (5),  (6)  and  (7)  of  this  rule. 


|jr( 


{^)  U  II  .ippcius  to  Ihc  Agency  (hat  ihc  amounts  claimed 
Micj^M  due  (n>m  iIh-  Kgisiranl,  il  may  dismiss  iho  claim  The 
clajffiani  uHiy  conltsl  Ihc^lismissal  by  requesiing  a  hearing 
wiihin  20  days  of  the  dale  of  dismissal,  llie  hearing  will  be  ^ 
conducletl  as  sol  forth  m  rule  812-04-OVS 

SUI.  Auth.  OHSCU  74)1 

HM  IBB  6^1980,  f  \  ef  11-^80  IBB  3  1981,  f,  I0-MV8I  ef 
M  l  HI;  IBB  4^1982,  f  cfHV7^82:  IBB  1-198^  f  ef 
3- 1  83:  HcmimhereO  from  812  - 1 1-064 

IMcrmlniition^kl  CWm«  Whkh  the  Agepcy  has  Refused  to 
ConUnue  Frocesstng  Under  the  Authority  of  ORS  701  i4S(IWak 

w (d)  '  '       ^  ' 

8l24)4-«50(i)  Asusedin  this  rule; 

(a)  Tlaimanr  means  the  entity  which  filed  a  claim  with 
the  Builders  Board,  against  a  registrant : 

(b)  ••Voluntary"  means  that  the  action  before  the  court  or 
other  entity  was  initialed'or  commenced  by  the  claimant  and 
was  m>i  in  response  to  an  action  previously  before  Ihe  court  or 
other  entity  initiated  or  cimimOnced  by  ihb  registrant  against 
Ihe  claimant;  f 

(c)  'Involuntary*'  means  (hat  the  aciitm  K-fore  Ihe  court 
or  other  entity  was  initiated  or  commenced  by  a  person  other 
than  the  claimanl.  inclutling  but  not  limited  to,  a  suit  to 
foreclose  a  lien,  t>r  a  breach  of  contract  complaint  filed  in  a 
court  of  competent  jurisdiction  agiiinst  Ihc  claimant, 

(2)  As  used  in  this  rule  and  in  ORS  70l  .|t|5(IKd):  **Naiure 
and  complexity  •  includes,  but  is  not  limited  lo  iKe  followins 
meaning: 

(a)  Involves  issues  requiring  legal  interpretaiion  of  statutes 
in  addition  lo  ORS  Chapter  701  (i,e.  contract  law,  corporate 
law,  etc);  or  -  . 

(b)  In  Ihc  interest  of  fairness  and  equity,  requires  rulings 
againM  persons  or  entities  outside  the  jurisdiction  of  the 
Agency. 

(3Ma)  The  Agency  may  rcfu,se  to  continue  prwessing  a 
c  aim  under  the  authority  of  ORS  701. 145(1  Ma)  and  close  the 
claim  file  if. 

(A)  Submissiof\of  the  matter  to  a  court  or  other  entity  has 
been  voluntary,  and 
,        (B)  The  Agency  has  notified  Ihe  claimant  that  closure  of 
Ihc  claim  file  will  bar  the  claimant  from  access  to  the  surety 
bond  or  other  security,  and 

(C)  The  claimant,  having  been  so  notified  by  the  Agency, 
has  mil.  wiihin  20  days  of  such  notification,  withdrawn  the 
matter  fri>m  Ihe  court  or  other  entity  to  which  il  was  submitted. 

(b)  A  claim  file  closed  as  set  forth  in  this  subsection  shall 
not  be  reopened. 

(4)(a)  The  Agency  may  refuse  lo  continue  processing  a/ 
claim  under  the  authority  of  ORS  701.143(1  )(a),  and  laleV 
resume  prtKcssing  the  claim  if:  /  ^ 

(A)  Submission  of  the  matter  to  a  court  i^r  dlher  eniitv  has 
been  involuntary,  and 

(B)  The  facts  and  issues  under  determination  by  (he  court  « 
or  other  entity  are  the  same  facts  and  issues  contained  in  the 
original  statement  of  claim  filed  with  the  Buildersjaioard,  and 

(C)  The  claimant  has.  within  six  months  iif  the  date  on 
which  the  Agency  refused  lo  further  process  \Hc  claim,  and  no 
less  frcquenlly  than  every  sixth  month  thereafter,  delivered  to 
the  Agency  a  wrilten  rcp<ul  setting  forth  the  current  status  of 
tnc  action  before  the  court  or  other  entity,  and  f 

(OnV  claimant  has,  wiihin  30  days  of  the  date  of  final 
action  by  the  court  or  other  entity,  delivered  to  the  Agency  a 
copy  of  the  jiidgnieni  or  decision  together  with  a  copy  of  ihc 
complaint  or  other  pleadings  upcm  which  the  judgment  or 
decisKm  IS  bjised.  ^ 

Im^.'^'^I'T"'  ^''""f^'y  ^'•^^  paragraphs 

(4H»)((  i  and  (D)  of  this  rule,  or  cither  of  them,  the  Agency 
mayv  without  notice  to  ihe  claimant,  close  the  claim  fdc,  A 
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as  set  forih  i(i  this  subsccliiin  shall  not  he 


^Uim  file  cIdsciI 

(5Hi4)  The  Agency  may  refuse  in  continue  priK-cssinK  a 
claim  unilei  the  authority  of  ORS  70l,l4S(IMd),  ami  later 
resume  processing  the  claim  if'  : 

(  A)  The  cl.inniint.  within  9{)  <hiys  nf  refusal  by  the  Agency 
lo  fifrthei  pnvess  the  claim,  files  iia  action  in  a  court  of 
competent,  jurisdiction  relative  u>  the  same  facts  and  issues 
contained  in  the  original  slaiemfnt  of  claim  filed  with  the 
Builders  BoartI,  and 

(B)  The  claimant  huN.  within  H)  days  of  filing  the  action 
referred  to  m  paragraph  (5Ha)( A)  of  this  rule,  delivered  a  copy 
of  that  action  lo  the  Agency,  and 

(C  )  The  claimant  has,  no  less  frequently  than  every  sixth 
month  after  the  filing  of  the  action,  delivered  to  the  Agency  a 
written  report  setting  forth  the  current  status  of  the  action 
before  the  court .  and  ^ 

(O)  The  claimant  has.  within  .10  days  of  the  date  of  final 
action  by  the  court,  delivered  to  the  Agency  a  copy  of  the 
judgment 

(b)  If  the  claimant  fails  to  comply  with  piiragraphs 
(.M(aMA).  (H).  ((•).  and  (O)  of  ihis  mle,  or  any  of  them,  the 
Agency  may.  without  notice  to  the  claimani.  close  the  claim 
file  A  claim  file  cl^^d  as  set  forthin  this  subsection  shall  not 
be  reopeneil.  ^ 

(6)  In  addition  to  the  nequirements  of  paragraphs  (4MaKO 
ami  (D),  and  (5KaKB).  (C).  and  (D)  of  this  rule,  the  Agency 
m:iy.  at  any  time,  demand  from  the  claimant  a  current  status 
repi^rt.  Such  demand  shall  be  in  writing,  and  sent  to  the 
claimants  last  address  known  to  the  Agency.  Ihe  claimani 
shall  deliver  a  written  response  to  the  Agency  within  M)  days  of 
the  dale  the  demand  letter  is  mailed  by  the  Agency  setting 
forih  the  current  status  of  the  action  before  the  court  or  other 
Q|a|v  If  a  timely  written  response  is  not  received  by  the 
^PPcy  from  the  claim;int.  the  Agency  may.  without  notice  to 
the  claimant,  close  the  claim  file.  A  claim  file  closed  as  set 
forth  in  this  section  shall  not  be  reopened. 

(7)  ^o  **resume  priKCssing  the  claim''  as  used  in  sections 
♦4)  and  (5)  (rf  this  rule  means  to  accept  a  judgment  of  a  court  of 
compiMeni  jurisdiction  or  a  decision  of  another  entity  as  Ihc 
final  determination  of  Ihe  merits  of  the  claim.  Upon  rcccipflof 
such  judgment  or  dccisiim.  the  Agency  shall  issue  its  propi)sed 

^or^er  in  the  matter,  and  serve  the  proposed  order  on  the 
panics  The  proposed  ordei  shall  be  based  iip<m  the  judgment 
or^flccisum  Opportunity  for  hearing  shall  be  given  the  piirties 
however,  at  such  hearing  the  merits  Of  the  claim  will  not  be 
read^udicaled  Rights  to  file  cHceptitm  and  to  seek  judicial 
review  are  as  set  forth  in  rule  812  04-060. 

(8) \This  section  iipplies  only  to  claims  closetl  or  dismissed 
by  !he  r^oaril  under  the  authority  of  OR.S  701.  l4.MIMa)  or  (d) 
durum  this.  iK'iuHl  fioni  (ktokv  4.  1079.  lo  Noveinbei  4.  |9W) 
WiiJ>  rcsjK^cr  to  such  claims  omI>.  ihc  claimant  may.'  u\xm 
receiving  a  ^^iidgincnt  from  a  court  of  competent  jurisdiction, 
submit  thai  jiidgmeni  lo  the  Agency  Provided  iluit  the  facts 
anil  issues  upon  hich  ihc  judgment  is  based  are  ihc  same  facts 
ami  issues  whu  h  were  the  snbicci  of  ihc  claim  filed  with  the 
HuIU^ol^  Hoaid.  the  Agency  may  then  reopen  the  previously 
closed  claim  file  and  proceed  in  the  manner  set  foith  iri  section 
(/)  i>f  this  rule  Availability  of  redress  through  a  Nmd  or  other 
security  is  subject  to  the  U)nd  or  other  security  not  having 
t>een  previously  exhausted.  The  provisions  of  section  (6)  of 
Ihis  rule  apply 

Mm.  ^iilh.  ()RS(  h\70l 
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AdJucUcaikiii  o(  KlofieUry  l>iimii|(<s1iy  the  Agency 

HlZM^^S/il)  If  Ihe  Agency  determines  iha^  monetary 
damiiges  shou  d  be  considered,  one  of  the  following  wiJnts  will 
take  place: 

(a)  A  clajmant  will  submit  to  the  Agency  un  amount  alleged 

ulv!;..  It?;;!!!:..'^'^'"*  ^^''^  "  registrant,  in  accordance  with  rule 
nl2'04-03.My)(b);  or 

.  i'^l'^y'^""^"'''  will  seek  monetary  damages  as  set  forth  in 
rule  nl2'04k04.S. 

(2)  The  Agency  may  respond  b^'  doing  cither  of  the 
following;  , 

(a)  jTssuing  a  proposed  order,  stating  the  amouf^t  claimi 
^  and  givihg  opportunity  for  hearing:  or  ! 
^!  ^     (b)/  Selling  an  administrative  hearing  to  determine  t| 
'validity  of  the<:laim  and  whether  ihe  amount  claimed,  or 
lcss«er  amount, is  proper. 
/     (3)  If  the  Agency  issues  a  proposed  order  and  no  written 
request  for  hearing  is  received  by  the  Agency  within  20  day^of 
the  da<e  of  mtuling  of  the  proposed  order,  the  Agency  nhay 
isjsue  a  finjtl  order  as  proposed.  ' 
(4)  If  the  Agency  issues  a  proposed  order  and  a  jvritten 


request  for  hearing  is  timely  received,  the  Agency  will\el  an 
/to  determine  ihc  validity  of  the  ctuim 


administrative  hearing  /t 

and  vyhether  the  amount  claimed,  or  some  lesser  amount  ts 

(^)  A  notice, of  hearing  shall  stale  the  amoum  being  sought 
by  the  claimant  The  Agency  shall  not  issue  a  final  order  in  an 
amount  greater  than  that  shown  in  the  notice  of  hearing. 

^6)  "Determination  of  the  validity  of  a' claim"  meann 
determining: 

(a) / Whether  the  claim  arose  out  of  a  transaction  within  the 
scope  of  OR.S  Chapter  701 ;  or 

(b)  Whether  the  Agency  has  jMrisdiction  oVcr  the  rtiatteris) 

^  iit  issue:  and 

(c)  Whether  the  claimant  has  been  damaged,  and  if  so, 
whether  those  damages  have  been  caused  by  Ihe  regislrnnt. 
and  if  so,  the  monetary  amount  due  the  claimant  because  of 
those  damages.    ^  / 

(7)  Administrative  hearings  may  be  held  before  a  hearings 
officer  of  the  Agency.  The  claimant  must  prove  that  damages 
have  occurred  and  that  tho.se  damages  have  been  caused  by  the 
registrant,  and  the  monetary  value  of v those  damages.  If  the 
chiimant  fails  to  carry  this  burden  of  proof,  the  Agency  v^lll 
dismiss  the  claim. 

(8)  If  the  claimant  proves  that  damages  have  occurred  bill 
fails  to  provide  persuasive  proof  of  the  monetary  value  of 
those  damages,  the  hearings  officer  will  offer  the  parties  three 
options: 

(a)  To  continue  the  hearing  until  additional  estimates. can 
Ik  obtained:  or 

iU)  lo  allow  the  hearings  officer  to  establish  a  nrionetary 
v;ilue  of  damages  based  up<m  the  hearings  officer's  expertise* 

\,     .  ^ 

(c)  To  dismiss  the  claim  due  to  I hc;^- claimant Vs  failure  to 
carry  the  burden  of  proving  the  morieiarV  value  of  the  dam- 
ages 

If  the  claimant,  after  being  properly  served  tioiiec  of 
hearing  in  accordance  with  rule  8I2<0I-0I0(I),  fails  to  appear 
a  hearing,  the  Agency  will  dismiss  the  claim  unless  it  finds  \hW 
failure  to  appear  was  caused  by  circumstances  outside  the 
control  of  the  claimant. 

( 10)  If  the  registrant,  after  being  properly  served  notice  of 
hearing  in  accordance  with  rule  8 12-01  010(1).  fails  to  appear  at 
a  hearing,  the  Agency  will  is.sue  a  default  order  bt^ed  upon  lhe 
iMaiinani  s  presentation  of  a  prima  facie  case.  The  oply 
exceptions  will  bo  Ihose  situations  in  which  the  registrants 
failure  to  appeal  was  caused  by  circumstances  outside  the 
legisiiani's  control  ^  . 


(fXlolK^r,  IW.l) 


\ 


(>  -  Div.  4 


"itoi  copy  AV/\IM81E 


ORK(;<>N  AUMINISIHATIVK  RIH.KS 
(  IIAKI KK  »I2,  DIVISION  5  ~-  HDil  DKRS  HOARD 


DIVISION  5 


nVII.  PKNAM  |t>i 

(ivUPmnlties 

8i2-<l5i>000  (I Ma)  If  the  Agency  proposes  to  assess  a  civil 
penally,  it  shall  issue  Hnd  serve  on  Ihe  respondeni  a  proposed 
order,  giving  the  opportunity  Tor  hei^ring; 

(h)  If  the  Agency  issues  u  proposed  order  and  no  wrillen 
.request  for  hearing  is  received  by  the  Agency  wilhin  2il)  days  or 
the  dale  of  ^nailing  the  proposed  order,  ihe  Agency  may  issue  a 
final  order  ns  proposed: 

(c)  If  Ihe  Agency  issues  a  propi)sed  order  and  a  wriiien 
request  for  hearing  is  linnely  received,  the  Agency  will  sei  an 
administrative  hearing  lo  determine  whether  ihc  respondeni 
has  violated  any  provision  of  ORS  Chapter  701  or  of  ihcse 
rules,  and  if  so.  ihe  amount  of  the  civil  penalty  lo  he  assessed; 

(U)  A  nolictf  of  hearing  shall  contain  the  anrKHint  of  Ihe  civil 
penalty  proposed  by  the  ^ency,  The  Agency  shall  not  issue  a 
final  civil  penalty  order  iwm  anunint  greater  than  that  shown 
in  the  notice  of  hearing. 

(2)  Administrative  hearings  may  be  held  before  a  hearings 
officer  of  the  Algency.  The  Agency's  evidence  may  be  entered 
into  the  record  by  the  hearings  officer,  or  by  another  represen- 
tative of  t^f  Agency.  If  the  respondent  fails  to  appear  at  the 
hearing,  nevertheless  the  Agency  must  present  a  primal  facie 
ciUe, 

(3)  Based  on  evidence  received  at  the  hearing,  ihe  hcari(;igs 
officer  will  prepare  findings  of  fact  and  conclii«;ions  and  m\kc 
recommendations  to^-lhe  Agency  ft)r  disp<isi(ion  of  Ihe  case. 

•he  Agency,  after  review  of  the  findings  of  fact  and  conclu- 
ons  will  issue  a  proposed  order  assessing  a  civil  penalty  in  a 
specified  amount  or  a  final  order  dismissing  the  matter. 

(4)  Tlie  respondent  m^iy  file  written  exceptions  if  ihe 
respondent  does  not  believe,  the  proposed  order  is  supported 
by  the  evidence  received  at  the  hearing.  To  be  considered, 
exceptions  must  be  received  by  the  Agency  within  20  days  of 
the  dale  of  mailing  of  the  proposed  order.  If  written  exceptions 
are  not  timely  received,  the  Agency  may  issue  a  final  order  as 
proposed. 

(5)  If  exceptions  arc  timely  received,  the  matter  will  be  set 
for  consideration  by  the  members  of  the  Bofird  at  their  nexi 
regular  meeting,  for  which  agenda  .space  is  available.  Written 
argumcnl  in  opposition  to  the  proposed  order  will  be  accepted 
up  lo  15  days  before  the  Board  meeting  date  if  the  original 
exceptions  were  timely  received. 

(6)  The  respondeni  and/or  the  respondent's  attorney  may 
appear  before  the  members  of  the  Board  to  argue  against  the 
proposed  order,  if  the  AgerK'y  receives  written  notice  of  intent 
to  do  so  not  less  than  I.S  days  before  the  Board  meeting  date 
Oral  argument  will  be  permitted  t)nly  if  Ihe  original  exceptions 

*  were  timely  received. 

(7)  At  the  meeting  of  the  members  of  the  Board,  the  Hoard 
will  consider  evidence  received  at  Ihe  Scaring  and  exception** 
and  written  or  oral  argument  relative  to  the  propi)sed  order.  Wit 
the  Board  will  not  ccmsider  new  or  additional  evidence. 

(8)  The  members  of  the  Board  may  affirm  the  laop^vsed 
order  and  findings  of  fact,  modify  either  or  both,  or  send  the 
case  back  to  a  new  hearing.  Unless  the  case  is  seiti  back  lo  a* 
new  hearing,  the  Agency  willissue  a/inal  order  after  ihe  Board 
meeting. 


(9)  I'mal  sutlers  arc  subjcv  t  lo  luduial  icvicv^  as  set  forth 
im()KS(  hapui  IHV 

(10)  rime  allowcil  loi  oral  argumcnl  before  (he  members 
of  Ihe  Hoard  may  be  limited  lo  10  mmutes 

( 1 1  )(a)  A  final  civil  penally  order  is  iliic  and  payable  when 
^  statutory  appeals  periinls  have  pas.sed: 

(b)  Tlic  Agency  may  initiate  its  own  collection  prcKeed- 
mgs.  assign  the  matter  lo  the  IX'parimeni  of  Kevenne  for 
collection,  or  commence  an  action  as  set  foUh  m  OR.S 
701.992(1) 

(12)  Ihc  Agency  may  revoke  ihe  reglsiraiion  of  any 
builder  who  fails  to  pay  on  dcniand  a  civil  penalty  which  has 
become  due  and  payable. 

.Sl«t.Aulh.  ' ftRSctt  701 

Hbrt  IHH  7  l9«4)(|Vmp),  f  ,S;  cf  IM  «0;  IHB  K-I9K0,  f  \  cf 
I29>H4);  IHR  2  1981,  f  ^  cf.  N^-Kl  IRB  1  1982  f 
.1  M  H2.  cf.  4-I  H2;  IHB  4^1982,  f  iV  cf.  10-7-82:  IBB 
I  198^,  f  iVt  L-f  ^  I  H:^;  Renumbered  f rom  K 1 2- 1 1 -080 

|W>.  N<yi>::  The  icM  of  Temporary  Hiilos  is  not  printed  in  iho 
-Oregom  Aiimmisiraiivc  Rules  Compilaiion  C'opK>  may  be  obtained 
from  ihc  adopiinn  iigcncy  or  ihe  Secretary  of  Siaic.  | 

Scheduler of  Fines 

812-05-005  The  Agency  may  assess  fines  according  to  ihe 
following  schedule: 

(1)  $600  for  advertising  in  violation  of  ORS  70tO55(  I)  and 
section  8l2-<)3^K)0(7).  to  be  reduced  to  $200  if  ihe  respondent 
registers  or  to  $50  if  lhe  advenisement  is  withdrawn  immedi- 
ately, upon  notification  from  iRb  Agency  that  a  violation  has 
occurred  and  no  work  was  accented  as  a  resull  of  the  adver- 
tisement; and 

(2)  $600  per  offense  without  possibility  of  reduction  for 
advertising  in  violation  of  ORS  701  155(1)  and  section  812-OV 
<)00(7).  when  one  or  more  pre vimis  violations  havb  cKcurred;' 
and 

(1)  $1,000  per  offense  for  performing  work  as  a  builder  as 
defined  in  ORS  Chapter  701  or  these  rules,  to  he  reduced  to 
$W)Oif  the  respi)ndenl  registers  within  a  specified  lime:  and 

T4)  $1,000  per  offense  without  possibility  of  reduction  for 
performing  work  as  a  builder  as  defined  in  ORS  Chapter  701  or 
these  riHes.  when  an  owner  has  been  damaged  by  the  perfor- 
mance of  that  work:  and 

(5)  $1,000  per  offense  without  possibility  of  reduction  for 
performing  work  as  a  builder  as  defined  in  OR.S  (*hiipier  701  or 
these  niles,  when  one  or  more  violations  have  cKVurred:  and 

(6)  $500  per  offense  for  failure  to  respond  lo  the  Agency  's 
request  for  the  list  of  subcontractors  required  in  ORS 
701. 055(8):  and 

(7)  $I^(KK)  per  offense  for  hiring  a  nnnregisicred  suKon- 
tractor:  unit 

.  (8)  At  the  discretion  of  the  Board,  a  warning  or  a  fine  in 
i>nviinf>ount  up  to  $1,000  for  faihug^To  provide  an  "Information 
Niflfke  to  Owners  about  Coh^fructioh  Liens'*  as  provided  in 
ORS  87.093 

StmU  AttOi.:  ORSCh.  701 

HM:    IHU  4-1982.  f.  K  cf.  10-7-82;  IHH  I  IW.  f,  ^  cf  VJ-HV 
Rcmimberod  fnwrt  HI2-IM>H0(n):  inn  f  U>.s.81 

cf.  IO-t.V8;t 
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BEST  COPY  AVAILABLE 


OMKC^ON  ADMirj^lSTRA nVK  Hll|>:s 
(  IIAPTERHI2,  DIVISION  4     Bl  II DKKS  HOAkI) 


Ml)  (liuniiiiil  or  rCKiMraiil  rrr;i>  vIr.illcnKr  .irul  offer 
rvnliMKc  lo  (hspri)vc  ihc  Agency's  mvcsligiuiori  tcixut.  if  .if>v. 
t»!  .in  «Klnunis!r«ifivc  hcuring 

(12)  HiiscJ  upon  evidence  leceiveil  ,il  ^thc  hciinng.  Ihc 
heiinnKs  officer  will  prepjire  findings  of  fact  ;muI  conclusions 
and  make  recommcndalinns  lo  4he  Agency  for  Uisposilion  of 
Ihc  case.  1  he  Agency,  afler  review  of  ihe  findings  of  fad  and 
conclusions,  will  issue  a  proposed  order  The  proposed  order 
may  order  Ihe  rcgisirant  lo  pay  nrK>nciary  dai^agcs  lo  Ihe 
claimanl.  or  dismiss  the  claim  The  Agency  may  consider  any 
afm)unls  due  and  unpaid  lo  Ihc  regisirani  from  Ihc  claimanl 
under  Ihe  lerms  of  Ihe  conlraci  and  may  reduce  any  proposed 
award  by  thai  amount. 

(H)  The  record  of  Agency  hearings  will  include  a  lape 
recording  of  the  proceeding.  Tape  recordings  of  Agency' 
hearings  may  not  be  retained  more  than  30  days  beyond  the 
end  of  the  60-day  appeal  period  following  the  issuance  4>f  the 
Agency  s  fmal  order,  except  when  peiilion  for  judicial  review 
lo  the  Court  of  Appeals  has  been  timely  filed. 
SUA.  Autli..  ORSCh.  IH3  A  701 

Htoe:  IRB  f^imi  f  &  cf.  11^80  IBB  J-|9«L  f,  UViaKI  cf 
II  IftI:  IBB  I-I9«2.  f  3.31-82,  cf  4-182;  IBB  I-I9H1  f 
A  cf  3-1^3;  Renumbered  frum8l2-ll4)67 

exceptions  to  Agency  Orders 

812-04-060  (I)  Clainuint  or  builder  may  filo>  written 
exceptions  if  they  believe  the  proposed  order  is  not  supported 
by  evidence  received  at  the  hearing.  To  be  considered, 
exceptions  must  be  received  by  the  Agency  within  20  days  of 
the  date  of  mailing  of  the  proposed  order.  If  wrilien  exceptions 
are  not  timely  received,  the  Agency  mayissue  a  final  order. 

(2)  If  exceptions  are  timely  received,  the  mntter  will  be  set 
^  r  consideration  by  the  members  of  the  Boiird  at  their  next 
regular  meeting  for  which  agenda  space  is  available.  Copies  of 
exceptions  filed  will  be  mailed  to  the  other  side  who  may 
respond  to  the  exceptions.  Respon.se  and  any  written  argument 
lor  or  against  the  proposed  order  will  be  accepted  up  to  15  days 
before  the  Board  nKeting  date  if  the  original  exceptions  were 
timely  received. 

(3)  Claimanl  and  registrant,  and/or  their  attomey(s),  mjiy 
appear  before  Ihe  members  of  the  Board  to  au-gue  for  or  tigainst 
the  proposed  order  if  the  Agency  receives  written  notice  of 
intent  to  do  so  no>  less  than  13  days  before  the  Board  meeting 
date.  Oral  argument  will  be  permitted  only  if  the  original 
exceptions  were  timely  received. 

(4)  The  Agency  may  waive  the   15-day  requirement 
contained  in  sections  (2)  and  (3)  of  this  rule. 

(5)  At  the  meeting  of  Ihe  members  of  Ihe  Board,  the  Board 
Will  consider  evideiKe  received  at  the  hearing  and  exceptions 
and  written  or  oral  argument  for  or  against  the  proposed  order 
but  Ihe  Board  will  not  consider  new  or  additional  evidence. 

(6)  The  members  of  Ihe  Board  may  affirm  the  proposed 
order  and  findings  of  fact,  modify  either  or  both,  or  send  the 
case  back  lo  a  new  hearing.  Unless  Ihe  case  is  sent  back  lo  a 
new  hearing,  the  Agency  will  issue  a  final  order  after  the  Board 
meeting. 

(7)  I  inal  orders  are  subject  to  judicial  review  as  set  forth 
mORS  Chapter  183. 


(K)  I  inic  ,illowc«f  (or  oral  .ii^univ'nl  K'l«>rc  ihc  members  of 
Ihc  Btiaril  n>,iv      liniUcd  lo  ion  ininuics  U)t  e  ach  side 


.Smt,  Auth.  <mS('h  \H\\  /Ol 

VI-HV  Kcniimhi'red  fromJJJU- 1  M)69 


^•1^81;- 
r  ^  ef. 


Closure  of  Claims 

812-04*065  Throughout  the  priKcssmg  ot  a  claim  the 
claimant  has  iho  responsibility  to  pursue  the  claim  .inu  lo 
respiuul  in  a  timely  manner  (o  requests  from  the  Agency  for 
information  or  d«K.umenlalion.  F  ailure  of  a  claimant  lo  respond 
lo  correspondence  from  the  Agency,  or  lo  provide  requested 
information  or  docunKnialion  within  a  time  limit  specified  in 
that  correspondence  or  request,  may  result  in  closure  of  the 
claim  file  by  Ihe  Agericy  without  further  notice  to  the  ckiimanl 

Stat,  Auth.  ORSCh  701 

IIM:     IBBM9H0.  f      ef  1 1^80:  IBB  I  IWV  f      cf  V.^SV 
Renumbered  from  8120  M)72  * 


Pnymenl  FVpni  tiurety  Blonds  or  Security 

812^04-070  (I)  At  any  lime  during  the  processing  of  a 
claim,  if  the  Agency  becomes  aware  of  partial  or  full  exhaus- 
lion  of  the  surety  bond  or  security  by  prior  claims,  it  may 
notify  Ihe  claimanl.  and  close  the  claim  file,  or  it  may  process 
the  claim  lo  a  final  order  and  close  the  claim  file 

(2)  The  Agency  may  notify  the  surely  comparty  of  claims 
pending. 

^.  (3)  The  Agsc/cy  shall  notify  Ihe  surely  compiiny  of  claims 
ready  for  payment.  This  notice  shall  consiitule  notice  that 
paynrtcni  is  due  on  the  claim,  *  Ready  for  payment*'  as  used  in 
this  rule  means  that  all  of  the  following  have  iKCurred: 

(a)  A  final  order  has  been  issued,  and  30  days  has  elapsed 
lo  allow  the  registrant  a  reasonf:ible  lime  in  which  lo  pay  the 
order;  ' 

(b)  The  Ageijcy  has  received  no  evidence  that  the  regis- 
trant has  complied  with  Ihe  final  order: 

(c)  The  registrant  has  not  requested  a  slay  of  the  final 
order  pending  a  review  by  the  Court  of  Appeals, 

(d)  All  other  claims  filed  against  the  registrant  O^^ilhin  the 
same  9a>day  filing  perimi  und*r  ORS  70!  150  have  either  been 
resolvcd/bccn  closed,  or  have  reached  Ihe  siime  suige  of 
pr(Kcssing  as  the  subject  claim, 

(4)  If  the  registrant  has  provided  an  ' 'AgfeemenI  with 
Depositor  and  Tmsice  ^  in  lieu  of  a'surety  bond,  the  Agencv 
shall  direct  the  tnistee  lo  piiy  the  claim  from  the  dep<isit  when 
Ihc  claim  is  ready  for  paynrKni  under  this  rule  Priorities  set 
forth  in  ORS  701  150  will  apply  in  all  p;ivmonlsjrom  surety 
bonds  or  deposits  >r 

(5)  If  payment  from  a  surety  IxmuI  or  deposit  results  from 
adjudication  of  a  constnirlion  lien  claim,  pavment  shall  be 
made  jointly  lo  Ihe  owner  and  lieriholder 

StiM.  Auth,  ()KS(7i  701  ' 

UiM      IQB  f>  im  f  ^  cf   11^4  80  IHH  »  1981,  U  |(VW8j  ef 

^  ^  >  «^  Kcnurnbircd  from 

HI 2* 1 1 •07,1 
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BUILDERS  BOARD  REGISTRATION 


DO  I  NEED  TO  REGISTER  WITH 
THE  BUILDERS  BOARD? 

You  must  re^jisler  before  you  advertise,  bid;  perform  work 
upon,  or  arronge  for  work  lo  be  performed  upon  a  residence 
other  than  your  own  in  the  pursuit  of  an  independent-busi- 
ness. As  a  general  rule,  you  should  register  With  the  Builders 
Board  if  you  consider  yourself  either  a  prime  contractor  or  a 
subcontractor 

Examples  of  the  trades  that  must  register  with  the  Buildelrs 
Board  include: 


Cabinet  installers 

Concrete  workers 

Counteriop  installers 

Developers  »^ 

Electricians 

Excavators 

Fence  installers 

Finish  carpenters       *  ^ 

Fir<*place  or  wood- 
burning  stove  dealers 

^  and  installers 

Ploorcovering  dealers 
and  installers 


Framers 

General  contractors 
Heating  and  cooling 

system  installers 
Hou&emovers 
Masons 

Mobile  home  instpllers 

Painters 

Plumbers 

Roofers 

Solar  installers  <^ 
Wallcovering  installers 
Weatherization  contractors 


NOTE:  This  is  not  a  complete  list. 

You  must  register  if  y^ju  tire  building  one  or  more  residences 
speculativeV  "Speculative"  buitding  means'^that  you  are 
building  a  residence  that  you  plan  fo  s^ll  during  or  after 
construction. 

If  there  h  any  question.in  your  mind  abod|j^etherCrriot  you 
should  register,  you  should  contact  the  Builders  Board. 

If  you  t\w  working  or  advertising  as  a  builder  and  are  not 
registered  with  the  Builders^oard,  you  could  be  fined  up  to 
$1,000.  In  addition,  you  may  not  file  a  suit  or  lien  if  someone 
fails  to  pay  you  for  work  you  perform  While  not  registered.' 


HOW  DO  I  REGISTER? 

To  register  with  the  Builders  Board,  you  must  do  five  things: 

.  < 

1 .  Register  apy  assijmed  business  name  (or  corporation)  with 
the  Corporation  D^visibn,  158  12lh  Street, N.E„  Salem, 
Oregon  97310;  telephone  378-4166.  *. 

2.  Complete  the  application  in  this  packet. 

3.  Purchase  insurflince  in  the  required  amounts. 

4.  Submit  either  an  original  $5,000  surely  bond,  or  a  $5,000 
security  deposit. 

5.  Pay  a  $55  tee.  "* 


SHOULD  I  EXTEND  MY 
REGISTRATION  TO  COVER 
COMMERCIAL  AND  INDUSTRIAL 
WORK  AS  WELL  AS  RESIDENTIAL 
WORK? 

This  is  entirely  up  to  you.  In  some  cases,  this  extension 
will  keep  you  ^rom  having  to  pay  extra  fees  to  some 
cittts  and  counties  wher^  you  work  within  their  bouhd- 
aries.  However,  it  also  means  that  claims  can  be  filed 
against  you  through  the  Builders  Board  for  commercial 
and  industrial  work  as  well  as  for  residential  work. 

If  you  ^pcide  to  extend  your  registration  to  commercial 
and  industrial  work;  you  can  do  so  when  you  first 
register  with  the  Builders  Board  or  when  you  renew  your 
registration  by: 

1,  Informing  your  bonding  company  that  you  want  to 
extend  your  registration  and 

2.  Submitting  a  written  request  to  the  Builders  Board.askihg 
•  that  your  registration  be  extended. 


*  .         r  . 
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WHAT  KIND  OF  BOND  DO  I  NEED? 

You  must  submit  a  $5,000  surety  bond  pn  a  form  prescribed 
by  the  Builders  Board,  which  may  be  purchased  from  your 
insurance  agent,  through  various  trade  associations,  or 
directly  from  a  bonding  company. 

You  must  submit  the  original  bond;  a  copy  of  the  bond  will 
not  be  accepted.  BE  SURE  THAT  YOU  SIGN  THE  BOND. 

How  your  nam^  appears  on  the  bond  is^xtremely  important. 
If  your  business  is  an  individual  proprietorship,  your  bond 
must  be  in  your  personal  name  and  any  business  name(s)  you 
will  be  using.  For  example:  )ohn  A.  Austin;  or  |ohn  A.^Austin 
dba ),  A,  Construction. 

If  your  business  is  a  partnership,  your  bond  must  be  in  the 
personal  names  of  all  partners  and  any  business  name(s)  you 
will  be  using.  For  example:  )ohn  A.  Austin  an(j  Dean  Meyer; 
or  )ohn  A.  Austin  and  De^n  Meyer  dba  Hillside  Const. 

If  your  business  is  a  corporation,  your  bond  must  be  in  the 
name  of^our  corp>)ration  as  it  is  registered  with  the  Corpora- 
lion  Division  and  any  business  name(s)  you  will  be  using.  For 
exajn^:  Hillside  Construction,  Inc.;  or  Hillside  Construe- 
tiorl^f.  dba  Gresham  Floorcovering. 

NAMES  ON  YOUR  APPLICATION  AND  ON  THE 
BOND  MUST  BE  IDENTICAL.  IF  THEY  ARE  NOT  IDENTI- 
CAL YOUR  APPLICATION  WILL  NOT  BE  ACCEPTED. 

After  you  have  been  registered  for  one  year,  you  may  qualify 
for  a  lower  bond  amount  if  your  gross  business  volume  is  less 
than  $30,000  per  year. 


i  T>i1F 
/^BONI 


IS  THERE  AN  ALTERNATIVE  TO 
THE  PURCHASE  OF  A  BOr^>ip? 

Yes.  If  you  wish,  you  may  depo^iit  $5,000  cash  or  in  federal 
government  securities  in  a  bank  or  other  financial  institution 
in  Oregon,  to  be  held  for  the  Builders  Board  as  security, 
should  any  claims  be  filed  against  you. 

If  necessary,  the  Builders  Board  will  pay  any  unresolved 
claims  out  of  this  deposit.  ' 

Any  interest  earnpd  on  this  deposit  is  yours,  but  the  cash  or 
securities  must  remain  in  the  bank  AT  LEAST  ONE  YEAR 
FROM  THE  DATE  YOU  NOTIFY  THE  BOARD  THAT  YOU 
HAVE  STOPPED  WORKING  AS  A  BUILDER.  If  claims  have 
been  filed  against  you,  the  deposit  must  be  held  until  they 
have  been  res^olved. 

For  this  reason,  we  suggest  that  you  use  this  alternative  only 
if  you  are  certain  that  you  will  not  need  the  cash  or 
securities  for  up  to  three  years  \after  your  registration 
becomes  Inactive. 

If  you  decide  to  use  this  alternative  to  the  purchase  of  a  bond, 
you  can  get  the  necessary  forms  from  your  bank  or  from  the 
Builders  Board. 


WHAT  KIND  OF  INSURANCE 
DO  I  NEED? 


You  must  purchase  insurance  of  the  following  types  and 
amounts: 

Property  Damage  $2.S,()()0; 

Personal  Injury         $50,000  (includirig  doath  to  one 
f)crson); 

f  $100,000  (iru  ludinf^  tlvMh  lo: 
moro  thon  one  (H?rson). 
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INSTRUCTIONS  FOR  COMPLETION  OF 
THE  APPLICATION  FORM 


1 .  Read  the  instructions  in  this  packet. 

2.  Print  or  type  all  entries. 

3.  Check  any  of  the  numbered  boxes  that  apply  to  you,  ^ 

—Check  either  box  4,  5,  or  6.  Do  not  check  more  than  one, 
—Complete  the  application  section  on  the  back  of  the  form, 

4.  Register  your  business  name  (if  you  are  using  a  business  name)  or  corporation  with  the  Corporation 
Division  BEFORE  you  subrnit  your  registration  to  the  Builders  Board, 

5.  Sign  the  application  before  d  notary  public, 

6.  Send  your  application  for  registration  to  the  Builders  Board  accompariied  with  the  following  items: 

—The  original,  signed  bond  or  deposit  form 

—The  $55  registration  fee  .  ^ 

IF  THESE  ITEMS  ARE  NOT  SENT  TOGETHER  AND  COMPLETED  CORRECTLY,  THEY  WILL  ALL  Be| 
RETURNED  TO  YPU  FOR  PROPER  COMPLETION,      ;  ^ 

7.  Mail  or  bring  your  application,  bond  and  $55  fee  to: 

Builders  Board 

403  Labor  &  Industries  Building 
Salem,  Oregon  97310-0180 


NOTE:  Approximately  20%  of  the  applications  submitted  to  the  Builders  Board  must  be  returned  as 
unacceptable  to  the  applicant  because  of  the  following: 

1 )  Failure  to  properly  complete  and  sign  the  application  and  have  it  notarized,  and/or 

2)  The  bond  is  issued  in  an  incorrect  amount,  name,  effective  date,  and/or  is  unsigned  by  the 
^        applicant,  or  unsigned  by  a  corporate  officer. 

These  problems  cause  unnecessary  delays  in  the  issuance  of  registrations  and  result  In  extra  work  for 
everyone.  We  appreciate  your  assistance  in  solving  these  problems. 
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0  use  ONLY 


STATE  OF  OREGON 
DEPARTMENT  OF  COMMERCE 
BUILDERS  BOARD 
403  LABOR  AND  INDUSTRIES  BUILDINQ 
SAIEM.  ORBQON  97310-0ia(> 

APPLICATION  FOR  REGISTRATION 


082 

$55.00 


REQISTEneO  COnPOa^TE  ^4AME  ANO/Of^  BUSINESS  NAMES.  IF  ANY  OTHERWISE  BUILDER'S  NAME 

MAILING  ADDRESS 

TELEPHONE  t^UMOER 

CITY 

STATE 

ZIP  CODE 

1 

CX)UNTY 

LOCATION  ADDRESS  (IF  DIFFERENT  FROM  MAlUNO  ADDRESS) 

CITY 
<• 

STATE 

ZIP  CODE 

1 

COUNTY 

.'1 


D   CHECK  here  if  you  wish  lo  indude  your  nonresidential  work  under  your  registration.  This  is  a  VOLUNTARY  expansion  of  your 
registration. 

U    1.  If  you  are  now  or  have  previously  been  registered  with  the  Builders  Board,  check  this  box  and  complete  A  and/or  B  below: 
A.  If  you  are  currently  registered,  give  your  registration  number: 


Do  you  wish  to  have  any  current  registrations  terminated  and  replaced  with  this  registration:   O  YES   D  NO 

B.  If  you  have  been  registered  in  the  past,  give  your  previous  registration  number(s)  and/or  business  name($)  used  in  previous 
regi^rations: 


D   2.  If  you  have  not  paid  in  full  any  final  judgment  on  a  claim  adjudged  against  you  as  a  builder  by  the  Builders  Board  or  a  court,  check 
box  and  attach  a  separate  sheet  giving  details. 

3   3,  If  you  plan  to  hire  or  trade  help,  check  this  box  and  complete  Section  D  on  back  of  this  form. 

TYPElOF  OWNERSHIP 

You  must  check  one  and  complete  the  noted  section  on  back  of  this  form. 

«  • 

3   4.  If  your  business  is  an  individual  proprietorship,  check  this  box  and  Oamplete  Section  A  on  the  back  of  this  form. 
U    5.  If  your  business  is  a  partnership,  check  this  box  and  complete  Section  B  on  the  back  of  this  form. 
D    6.  If  your  business  is  a  corporation,  check  this  box  and  complete  Section  C  on  the  back  of  this  form. 

AFFIDAVIT  'v' 

I  HtRtBY  CERTIFY  that  effective  this  date  and  for  as  long  as  this  registration  is  in  effect,  I  have  and  will  continue  to  have  insurance 
of  the  type  and  in  the  amounts  required  by  ORS  701 .105. 1  understand  that  failure  to  carry  this  insurance  may  result  in  a  $1,000  fine. 


NJimt*  ol  t  idbililv  In^iirjncP  ( omp^itiv 


I  HFRFBY  CERTIFY  that  any  corporation  and/or  assumed  business  name  included  in  this  application  has  been  recorded  with  the 
Corporation  Commissioner  and  approved  for  use  by  the  applicant. 

I  HtRFBY  CFRTIFY,  under  penalty  of  perjury,  that  to  th(^  best  of  my  knowledge,  all  statements  on  both  sides  of  this  to 
comple^e^  true,  and  correct. 


form  are 


t^ll^ . 

iigned  or  attested  before  me  on 


ilatc 
::ount 


 .  ,19  ,  by 


ERIC 


Notury  Public  i(H  Oregon 


I  COPY  AVAIUBLE 


 —  ■   m  • 

« 

SECTION  A 
Cbmplele  ONLY  if  you  checked  box  4. 

i 

1 

NtlflU*  (i(  (  )\VIU*f 

• 

Sim       S<H  itrilv  Kin 

tulcphofH*  Niim(H*f 

(  itv 

S\Mv                                         Zip  Co(k> 

County 

Njmes  o(  All  Partners 


3. 


t 


SECTION  B 
Complete  ONLY  If  you  checked  box  5, 


Addresses 


Phone  Nos. 


Birthdatcs 


SECTION  C  ^ 

Complete  ONLY  if  you  checked  box  6. 

N,imt»s  o(  Ofliccrs 

Addresses 

Titles 

President 

Vice  Pres, 

Secretary 

^  - 

Treasurer 

 — . — -  ^  — 

D  check  this  box  if  you  have 
tippliofi  for  these  apcount 
numlK»rs,       ^  . 

SECTION  D  . 
Complete  ONLY  if  you  checked  box  3, 

■j^ofkcr)  Coftip  Actounl  No. 

UfwmpJoy^Wit  ImurAfKO  Accouni'No. 

i 

State  WIlhNilclIng  Account  N<>. 

0 

r<fdcf<il  WMhMdlng  Account  No, 
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HOW  DO  I  RENEW 
REGISTRATION? 


YqU  must  ffenew  your  registration  every  year.  A$  a  courtesy 
and  reminder,  the  Builders  Board  will  send  yoM  a  renewal 
notice  approximately  two  months  before  the  date  your  regis- 
tration expires. 

You  should  know  your  renewal  date  and  contact  the  Builders 
Board  if  you  do  not  receive  a  renewal  notice.  It  \$  your 
responsibility  to  k?ep  your  registration  active  at  all  times  if 
you  are  working  as  a  builder. 


AFTER  I  REGISTER  WITH  THE 
BUILDERS  BOARD,  WILL  i  NEED  ANY 
OTHER  LICENSES  TO  DO  BUSINESS? 

A 

Yes;  if  you  are  doing  plumbing  or  electrical  work,  contact  the 
Building  Codes  Division,  Department  of  Commerce,  401 
Labor  &  Industries  Building,  Salem,  Oregon  97310.  Electrical 
section  telephone:  378-4046.  Plumbing  section  telephone: 
378-3169, 


You  should  contact  the  city  hall  in  any  city  in  which  you  are 
j^^^g  to  see  if  you  need  a  business  license. 

A^^onal  information  can  be  obtained  from  the  State  Permit 
Coordination  Sectional  373-1234. 


AFTER  I  COMPLETE  MY  FIRST 
REGISTRATION,  DO  I  HAVE  T0  DO 
ANYTHING  TO  REMAIN  / 
REGISTERED? 

The  main  thing  you  have  to  do  to  remain  registered  is  to 
keep  your  bond  and  insurance  in  effect.^ 

However,  the  Board  can  also  revoke,  suspend,  or  refuse 
to  renevv  your  registration  if: 

1.  'You  have  not  paid  in  full  any  final  judgment  on 

claims  resulting  from  a  decision  of  the  Builders  Board 
or  a  court. 

2.  You  engage  in  conduct  as  a  builder  that  is  dishonest 
or  fraudulent. 

3.  You  fail  to  pay  your  material  suppliers  or  subcontrac- 
tors, causing  a  lien  to  be  filed  on  a  structure  owned 
by  a  consumer. 

4.  You  knowingly  assist  an  unregistered  person  to  act  in 
violation  of  the  Homebuilders  Law.  ♦ 

5.  You  violare  the  Homebuilders  Law  or  the  Administra- 
iWe  Rules  of  the  Builders  Board. 


IMPORTANT  notice' 


You  must  notify  the  Builders  Board  of  any  change  of  address  as  long  as  you  are  registered  AND  one  year  after'you 
are  no  longer  registered.  We  cannqt  inform  you  of  any  problems  with  your  registration  or  of  any  claims  which  have 
been,  filed  against  you  without  a  proper  dddress. 


It  is  also  your  responsibility  to  inform  the  Buijders  Board  of  any  change  in  the  ownership  of  ypur  business  (for 
exarf^tt^ change  from  a  partnership  to  a  corporation  or  a  change  In  the  names  of  the  partners),  Any  such  change 
requM^Tnew  registration. 


BUIIOERS  BOARD 
DEPARTMENT  OF  COMMERCE 

BOR  A  lAoUSTRIES  BUILDING 
Sl^tM,  OREGON  97310-OT80 


I 


\ 


STATE  OP  OREGON  DEPARTMENT  OF  COMMERCE 
BUILDERS  BOA^RD 

SURETY  BOND 


Surety  Company's 
Bond  No,   ?L 


Builders  Board 
Registration  No. 


as  princijMiT,  an3^  ,  •   :  .  

a  corporation  qualified  #nd  authorized  to  do  buainess  in  the  SUte  of  Oregon,  as  surety,  are  held  and  finnly  bound  unto  the  State  of  Oregon  for  the  use 

and  benefit  of  the  State  of  Oregon  and  of  any  other  interested  person  in  the  sum  of  '.  .  

($'  )  lawM  money  of  the  United  States  of  America  for  the  use  and  benefit  as  provided  in  ORS  701.086»  for  which  payment  welled  truly  to  be 

made,  we  bind  ourselves,  our  heire,  executors,  administrators,  successors  and  assigna,  jointly  and  severally,  firmly  by  these  presents. 


WHEREAS,  the  above-named  principal  has  made  application  for  a  Certificate  of  Registration  with  the  Department  of  Commerce,  Builders 
Board,  of  the  State  of  Oregon,  or  for  renewal  of  a  Certificate  of  Registration  and  is  required  by  ORS  701.086  tp  ftumish  a  bond  in  the  penal  sum  of 

^  dollars,  with  good  and  sufTicient  surety,  conditioned  as  herein  set  forth. 


NOW  THEREFORE,  the  conditions  of  the  foregoing  obligation  are  that  if  said  principal  with  regard  to  all  work  done  by  the  principal  as  a 
"Builder,**  as  defined  by  ORS  701.005,  shall  pay  all  persons  ftirnlshing  labor  or  materials,  or  renting  or  supplying  equipment  to  the  builder,  pay  all 
amounts  that  mi^y  be  acijudged  by  the  Builders  Board  against  the  principal  by  reason  of  negligent  or  improper  work  or  breach  of  contract  in 
performing  any  of  said  work,  whether  sought  by  the  owner  of  the  structure  or  another  builder  who  contracted  with  the  principal,  and  p«y  all  amounts 
that  may  be  adjudged  by  the  Builders  Board  against  the  principal  to  discharge  or  repay  fUnds  eipended  to  discharge  a  lien  placed  on  an  owner's 
property  where  the  principal  failed  to  pay  the  person  claiming  the  lien,  then  this  obligation  shall  be  void;  otherwise  to  remain  in  Ml  force  and  effect 

.   This  bond  is  for  the  ei^clusiva  purpose  of  payment  of  final  orders  of  the  Builders  Board  in  accordance  with  ORS  701.085. 

^-  ■  ■ 

This  bond  shall  be  one  continuing  obligation,  and  the  liability  of  the  surety  for  the  aggregate  of  any  and  all  claims  which  may  arise  hereunder 
shall  in  no  event  eiceed  the  amount  of  the  penalty  of  this  bond. 

'         •  •  • 

This  bond  shall  become  effective  on  the  date  the  builde^  meets  all  requirements  for  registration  or  renewal  ^nd  shall  remain  in  effect  for  one 
year  from  that  date  or  until  depleted  by  claims  paid  under  ORS  701.140,  unless  the  surety  sooner  cancels  the  bond.  This  bond  may  be  cancelled  by  the 
surety  and  the  surety  be  relieved  of  (\irther  liability  hereunder  by  giving  30  days*  written  notice  to  the  principal  and  the  Builders  Board  of  the  State  of  ' 
Oregon. 

V  ^ 

THIS  BOND  SHALL  NOT  BE  VALIDTOR  PURPOSES  OP  REGISTRATION  IN  ACCORDANCE  WITH  ORS  701.085  UNLESS  PILED  WITH 
THE  BUILDERS  BOARt)  WITHIN  90  DAYS  OF  THE  DATfi  SHOWN  BELOW. 

IN  WITNESS  WjiEREOP,  the  Principal  and  Surety  have  hereto  set  their  hands  and  seals  this 

 1  day  of  ,  19   •  * 

Surety  Principal 


Name     .  ■ — — — _   ^  ......   Business  Name 


0 

»y  —  ^  —   Title  .  .  .         By  J   ^  i  Title 

Street  address    ,  -  ,  .     -   ^ 

City  ,   State  .  .    .  Zip 


9_ 

si4*07(^2  (nev.  e/S3) 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


nment 


•  Complete  lob  sbeet, 
f 

#  Complete  self  assessment* 
^   Complete  post  assessment, 


i 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Job  Sheet 


COMPLETE  APPLICATION  FORM 


I 


Complete  the  application  for  registration  vdth  the . Oregon  Department  of 
Commerce. 


■  o  -A 

ERIC 
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X 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Assessment 


Match  terms  and  phrases. 


1,  Surety  bond  'A.    Must  have  $25,000. 

2.  Personal  injury  insurance    B.    Costs  $55 


3.    Property  damage  insurance    C.    Located  in  Department  of  Commerce 


A.    Registration  fee 


^      5.    Builders  Board 


^  D.    Must  have  $5,000 


E.    Must  have  $50;000  including  death  to 
one  person 


6,    Homebuilders  Law 


F.    Chapter  87  /ORS) 


7.  Oregon  Lien  Law 

8.  Administrative  Rule 
Chapter  812 


9.    Revised  statute 


G.    Govetn  act^ions  of  the  Builders* Board 


H.    Chapter ^701  of  ORS 


/ 


1.    Stat^  laws 


10.  Lien 


J.    Claim  against  property  for  money 
owed 


\ 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


•  Self  Assessment 
Answers 


D 


E 


B 


H 


1. 
2. 

y, 

4. 
5. 
6. 


\ 


J 


8. 


9. 


10. 


INSTRUCTIONAL  LEARNING  SYSTEMS 


.Post 

Assessment 


1.    Where  would  you  apply  for  registration  as  a  security  alarm  business? 


2.    How  much  surety  bonding  will  b'^^  required? 


3,    How  much  personal  injury  insurance Vill  be  required? 


k.    How  much  property . damage  insurance  will  be  required? 


5.    What  will  the  registration  cost? 


6.    What  is  tKe  difference  between  an  Oregon  Revised  Statute  and  an  Oregon 
Administrative  Rule? 


7.    Is  the  Oregon  Homebuiljiers  Law  an  ORS  or  an  OAR? 


8.    Is  the  Oregon  Lien  Law  an  ORS  or  OAR? 


•  9.    Does  the  installer  get  licensed  through  the  Builders'  Board?    Which  other 
*•     division  of  the -Department  of  Commerce  handle  licensing? 


10.    How  can  registration  be  extended  to  commercial  and  industrial  work? 


ERIC 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Instructor 

Tost  Assessment 
Answers 


■  A 

1.    Builder  Board,  Department  of  Commerce,  403  Labor  and  Industries  Building, 
Salem,  Oregon.  ,  r 


2.  $5,000         .  ' 

3.  $50,000  for  one  death,  $100,000  for  more  than  one  death 
A.  $25,000 

5.  $55 


6.  The  ORS  statutes  are  state  laws.    Administrative  rules  reflect 
working  policies  based  on  interpretations  of  the  statutes. 

/ 

7.  ORS 


8.  ORS 


9.    No.      Building  Codes  Division 


10.    By  informing  bonding  company  of  extension  and  submitting  a  written  request 
for  the  extenjgion. 


A 


ERIC 


INSTRUCTIONAL  LEARNING  SYSTEMS 


^Supplementary 
References 


•   Pgcklge  Is  self-contained.    Additional  information  is  available  from: 

Builders'  Board  ' 
A03  Labor  and  Industries  Building 
Salem,  Oregon    97310  -  0180  * 
Telephone:    (503)  378-4621 


ERIC 
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•  ■ 


19.2 


^  LICENSING 


Goal: 


o 

ERIC 


The  apprentice  will  be  able  to 
describe  the  requirements  for 
a  license  to  install  low  voltage 
alarm  systems ♦ 


Performance  Indicators: 

1.  Define  requirement  for  license. 

2.  Identify  type  of  license # 

3.  Identify^the  agency  that  issues 
license. 


INSTRUCTIONAL  LEARNING  SYSTEMS 


/ 


^tudy  Guide 


jP  Read  the  information  sheets.  ^ 

•  Complete  the  job  sheet. 

•  Complete  th^  self  assessment  and  check  your  answers,  ^ 

•  Complete  the  post  assessment  and  have  your  isntructor  check  the  answers. 


INSTRUCTIONAL  LEARNING  SYSTEMS- 


Vocabulary 


•  Building' Codes  Divisioijgt^ 

#  Department  of  Commerce 

#  Limited  energy  electrical  contractor 
Limited  energy  systems 

•  ^mited  journeyman/limited  Energy  electrician 
Jational  Electrical  Code 


Oregon  Administrative  Rules  (OAR) 


INSTF^UCTIONAL  LEARNING  SYSTEMS 
4   '  '  —    -^--n  


'introduction 


The  Natlon9l  Electrical  C^de  requires  licenses  for  those  that  work  with 
electricity.  There  are^  many  types  of  electrical  licenses,  E^ch  license  Is 
based  on  the  nature  of  work  to  be  performed  by  the  jouj^eyraan. 

An  apprentice  should  understand  these  license  requi^ments  so  that  all 
requirements  will  be  met  by  the  time  they  reach  journeyman  level,  A  knowledge 
of  the  rules  will  help  to  prepare  for  the  workplace  and  to  avoid  problems 
arising  from  being  Ipiproperly  licensed. 


r 
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Information 


OAR  814--22-110(3i)  states  that  alarm  systems  installers  must  possess  a  valid 
license^  The  exact  wording  of  the  license  requirements  from  Chapter  14, 
Division  22  of  the  Oregon  Administrative  Rules  is  shown  below.  All  licenses  are 
handled  through  the  Building  Codes  Division  of  the^>  Department  of  Commerce, 

'\i)  Limited  JOurneyroan/Limited  EnerRy  Electrician's  License.  Any  person 
who  installs,  maintains,  replaces,  or.  repairs  electrical  wiring  and 
electrical  products  conveying  or  operated  by  electrical  energy  not  exceeding 
100  VA  in  Class  II  and  Class  III  installations  under  Article  725  of  the  1981 
edition  of  the  National  Electrical  Code  is  required  to  have  a  valid 
Limited  Journeyman/Limited  Energy  Electrician '9  License  and  phall  be 
employed  by  a  licensed  electrical  limited  energy  contractor.  A  Limited 
Journeyman  Limited  Energy  Electrician  shall  sign  all  permits  for  limited 
energy  electrical  installations.  Such  licenses  shall  b*e  limited  to 
installations  such  as  burglar  alarms,  fire  protection  signaling  systems, 
signaling  and  control  circuits,  non-utility-owned  communication  systems, 
data  processing  controls,  closed  circuit  television,  MATV,  CATV  systems  and 
'similar  systemsf  except  as  permitted  in  paragraph  (C)." 

r  ' 

OAR  814-22-llO^dC)  states  that  no  license  is  required  to  install  some  devices 
one  and  two  family  dwellings  and  in  buildings  less  than  3  stories.  The  exact 
wording  of  that  section  of  the  OAR  is: 


"(C)    For  the  installation  of  limited  energy  systems  not  exceeding  100  VA  in 
Class  II  and  Class  III  as  defined  in  Article  725  of  the  1981  edition  of  the 
National  Electrit:  Code  for  intercommunication  (audio)  systems  in  one  and  two 
family  dwellings,  doorbells,  sound  and  sound  recording  systems  in  residential 
occupancies,  single  station  smoke  or  ionization  systems,  closed  circuit  TV 
systems    in    buildings  three  (3)  stories  or  less  in  height  except  where  inter- 
connected   with    an  installation  system  covered  in  section  (3)  of  this  rule, 
MATV    and  CATV  systems  in  buildings  of  three  (3)  stories  or  less  in  height, 
and  radio  and  television  antenna  systems*"  || 


An  electrical  contractor  must  have  a  limited 
llcyinsc  in  order  to  employ  limited  journeymen 
license  is  $125. 


energy    electrical  contractors 
The  fee    for    a  contractor's 


ERLC 


INSTRUCTIONAL  LEARNING  SYSTEMS 

 ■'       tf'  "  '   ■'^^   '  


Assignment 


/ 


•  Read    the  Oregon  Administrative  Rules  (OAR),  Section  22,  that    explain^  the 
electrical    standards.      Pay    special    attention  to  the  rule    on    licensino.  \ 
(81A-22-110)  (3i) 

•  Complete  the  job  sheet. 

^    Complete  the  self  assessment  and  check  your  answers. 

•  Complete  the  post  assessment  and  have  instructor  check  answers. 


■I- 


ERJC 
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Job  Sheet 


Complete  application  for  license  (S^e  next  page). 

Complete  an  application  for  an  electrical  contractor's  license. 


BEST  COPyjVAI^BLE 


Slute  of  Orcijorj 
DEPARTIVIENT  OF  CO.MMLKCE 


Applicatiori  for  Journeyman  Electrician's  Licensfe 


Name  of  Applicant 


Age 


IStr««t  numb«r  or  H.F.D.  and  Box  numt>«r) 


^Cil>  or  To\Kn> 


(Zip  Code>  { 


AFJPLICANT'S  ELECTRICAL  EXPEKIENCE  STATE.MENT 


Do  you' now.' hold  a  journeymiSS^pr^apprientice  electrician's  license?.  . . 


i  -  A*. I 


If  SO,  give  date  of,  original  issue 


Give  names.^and 'addresses  of  employers  and  length  ;ol:time<employed.-7(This  l^  to  electrical  experience 

onbr;«  5Uchcasi»hQUse^wirinjr/.i^^  .  >  '  ^ 


'  Issued  by 


<Stato  or  Clt^i 


onb^,«  ^?ucli^  as^iQuse^ wiring; .  industrials  iijstallationsxjndustrial^m^^  v  ; 


to 


^[Address^^L 


■  -Y 

 Trr. — i-  C'^*-'' 


_  to  - 


Address, 

Detail  Experience 


-i  Froni 


to 


f  • 


Detail  Experience 


□  General' Journeyman  Electrician  '.  O  Limited' Journeyman  Sign  Service  Electrician 

□  Limited  Journeyman  Mfg^  Plant  Electrician  □  Limited  Journeyman  Elevator  Electrician 

□  Limited  Journeyman  Industrial  Electrician  □  Limited  Journeyman  Elevator  Service  Electrician 

□  Limited  Journeyman  Railroad , Electrician  v  Q  Limited  Journeyman  Stage  Electrician  i 

rrElectrician     ■  "  .T-^ 


|er|c 


From 


<Njin««^  employe!  » 


 to  .  

(Length  o(  cniployrutrnt > 


Address 


<  Address  of  cnvploy^i  i 


Detail  ExperieuK*  _ 


<Cil>  or  towni 


From 


Address 


Detail  Experience 


V,  i'  Address;. 


^  r    Detail  Experience  '  


Address 


Detail  Experience 


.Address 


*  Detai^^perience . 


.'■:,ir. 


:,JProm 


to 


d2£kiril'^From- 


From 


to  \  .  ".  .. 


...         ^    ....    .y.       .  », 


;  •■'irj^  '.;..  V,-: 


BEST  COPY  AVAILABLE 


■•'■■•..•V 


.  V  ■•.-^*J^v-'.:V\^^  ^^-^ 


_7r 


State  of  Or«gpn  ' 
DEPARTMENT  OF  CO^IMERCE  01  -831  -1 21 

LIMITED  ENERGY 
Application  for  Electrical  Contractor's  License 

i 

Hu  undersigned  hereby  makes  application  for  a  license  to  engage  as  an  eiectricai  contractor  for  the 
installation  of  wirfs,  appliances  or  equipment,  to  conuey  or  be  operated  by  electric  current,  as  defined  and 
provided  for  by  Chhpter  479,  Oregon  Revised  StattUes,  * 


Firm  Name  .  ^-^ —  —  —  7  

^  , ,  Phone 
Addresa        ,.■  7--^  ^  . — . —  — ^ — ^  —  — 


City  State  Zip  County 

I   I  Corporation       '  Q  Individual         Q  Partnership 

If  firm  is  operating  under  an  aastimed  business  name,  list  the  assimied  business  name  and  all  parties  having 
an  interest  therei|i.  Assumed  business  names  must  be  registered  with  the  Corporation  Commission. 


Assumed  Business  Name 


Parties  having  an  interest: 


Name  of  Manager 


Name  of.  Licensed  Limited  Journeyman  Limited  Energy  Electricians: 


Title  / 


UCENSE  FPE  OP  $125  MUST  A^C^MPANY  THjrS  APPUdATION 
Separate  license  must  be  secured  for  each  place  of  busineM* 
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•Self 

Assessment 

■I    ■  II    I  I     1. 1  I        I         I    III   II.  .1  }     III   I  I,    I    .  Jill 


!•    What  type  of  license  is  required  for  installing  alarm  systems? 


2»    Who  issues  the  license? 


3.    Where  is  the  rule  that  requires  a  licenise  to  be  'found? 


f 


0 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Self  AssessfTient 
Answers 


1 ,    Limited  Journeyman/ljimited  Energy  Electrician 


2,    Building  Codes  Division,  Oregon  Department  of  Commerce 


I      3.    Oregon  Administrative  {?liles 
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Post 

r 

Assessment 


1.    Where  would  you  file  an  application  for  license? 


2.    What  kind  of  license  would  you  file  for? 


3.    What  is  the  fee  for  a  Limited  Journeyman/Limited  Energy  license' 


A.    What  is  the  fee  for  a  limited  energy  electrical  contractors  license? 


INiSTRUCTIONAL  LEARNING' SYSTEMS 

Instructor 

f^ost  Assessment 
Answers 


1.    Building  Code  pivision,  Department  of  Commerce 


2.    Limited  Journeyman/Limited  Energy  Electrician' 


3.  $15 


A.  $125 
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^Supplementary 
References 


Licensing:    Building  Codes  Division 

AOl  Labor  and  Industries  Building 
Salem, 'Oregon  97310 
Telephone:    37^-4046  ^ 
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CENTRAL  STATIONS 


Goal: 


The  apprentice  wl^ll  be  able  to 
describe  central  stations  and 
their  operation. 


Performance  Indicators: 

!•    Describe  central  stations, 

2.  Describe  types  of  central  stations. 

3,  Describe  how  central  stations 
^        operate p 

A.    Dtescribe  signal  transmission 
systems « 

5.    Describe  alarm  system  displays • 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


•  Read  the  goal  and  performance  indicators.    This  will  shovy  you  what  you  are 
expected  to  learn  from  the  package.  ( 

•  Read  the  vocabulary  list,  to  see  the  Ww  terms  that  will  be  found  in  the  package. 

•  Sjtudy  the  material  in  the  intr,oductio\i  and  information  sheets.^ 

•  Complete  the  job  sheet.  ,       ,  \ 

•  Complete  the  self  assessmento  and  check  ai^swers* 

•  Complete  the  post  assessment  and  ask  instructor  to  check  answers. 

...        >  ^ 


4  'V  . 
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I 

Yocabulari) 


/ 


Alternating  current  transViission  system 
Annunciator/display  panel  ^ 
Central  station 

Commercial  .  . 
CRT  displays 

Dedicated  transmission  lines  ^ 
Digital  dialers 

Direct  cun%nt  transmission  lines 

♦ 

Event  recorders  "^n 

Frequency  Division  multiplexing 

Interrogator 

Map  displays 

McCulloh  circm-t 

Modems 

Multiplexing 
Numeric  displays 

> 

Proprietary 

Radio  frequency  transmission 
Resistive  bridge  circuit 
Signal  transmission  systems 


•  Tape  dialers 

Time  division  multiplexing 
Time  slots 
Transceivers  * 

•  Transponders 

•  Undedicated  transmission  line 
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NSTRUCTIONAL  LEARNING  SYSTEMS 


Intrbduction 


The  central  station  is  a  key  component  of  alarm  systems.    Signals  from  sensors 
are  transmitted  to  the  central  station.    The  signals  are  shown  on  a  signal  display, 
panel.    The  operator  views  the  display  panel  and  sets  a  response  force  into  action. 

Thiere  ^re  many^  kinds  of.  central  station  arrangements.  .The  technical  details 
cannot  be  presented  in  this  packfage.    This  package  will  acquaint  the  apprentice 
installer  with  the  several  systems  for  transmission  of  signals 'a^nd  the  display 
panels  used  in  a  central  station.  ■ 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


CENTRAL  STATIONS 


A  central  alarm  station  is  a  control  center  that  receives  signals  from  the 
protected,  areas.    The  central  station  is  respbnsible  for  setting  a  response  force 
in  motion.    A  total  alarm  system  is  made  up  of  the  following: 

—  


Intrusion  . 
"Detectors 


Alarm 
Monitering  ^ 
System 


A)  arm 
Response 
Force 


The  central  station,  js  thj?  mi  dJl  eman  that  monitorSvthe  detectors  and  alarms  the. 

response  force*-  Trained  operators  monitor  the  di^,play  panels  around  the  ^lock. 

When  the  display  ^papel.s  show  an  emergency,  ihk  oepratqr.  notifies  the  proper 
authorities..  - 


set 


A. central  station  Itiay  be  set  up  "t^  monitot*  intrusion  alarms,  fire  alarms,  panic 
alarms  and  other  sensing  devices.    For  example,  Honeywell  provides  environmental 
monitoring  services  to  private  firms.    Through  a  central  station,  a» monitor  can 
control' the  climate  in  hundreds  of  buildings. 


Types  of  Central  Stations 

Central  stations  can  'be  commercial  or  proprietary. 


,     Commercial  stations  are 

^located  away  fr^  the  protected  areas.    Proprietar'y  stations  are  usually  close 
to  the  area  that  is  being  monitored.    Commercial  stations  are  operatied  for  a 
profit  by  private  companies.    Proprietary  stations  are  ^sed  by  a  firm  in  the 
protection  of  their  ovm  facility  or  by  a  non-profft  agency  such  as  a  city. 

■       ' '  .    .  •  .  '         ■  . "  ' 

Components  of  a  Monitoring  System  '  "  .  / 

...  '        ■  ■>•. 

A  monitoring  system  is  composed  of :    .  ' 

**    Signal  transmi&sion  system  that  .transmits  signal  from«protected  area- 
.  to  central  station.       *  •    .  ,      *\  • 

-.  Annunciating/display  panel  that  tells  operator  that  an  alarm  signal. is 
being  transinitted  to  the  station.  *  \ 
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Information 


The  signals  are  transmitted  fr^om  the  proteoted!, areas  to  the  station. by:  ,  ; 

-  Dedicated  transmission  lines  which  hav'^  the'  sole  purpose  of  carrying  al3.rm  ' 
or  other  status  sign^als,  ' 

-  '  Undedicatc^d  communication  qhannels  inqtude  regular  telephone  lines  and  radio 

communication.    The  channels  nave  many'other  functions  beyond  security.  • 

The  choice  of  dedicated  or  undedicated  chanrrel^s  is  dependent  on  the  transmission  ^ 
device.    Most  DC  .transmission  devices  require  dedicated  lines/  McCulloh  circuits  ^ 
and  multiplexed  systems  use  a  single  dedicated  line.    Digital  dialers- -use  normal 
telephone  service  1 ines.    Radio  transmisgiqn  is  also  used  as  an  undedicated 
channel  for- moving  signals  into  tHe  central  station. 


Operation  of  a  Cejitral  Station 


The  alarm  signal  enters  the  central  sjtation  by  either  a  ded'icated  or  undedicated 
transmission  liine.    The  si,0nal  is  displayed  on  the  annunciator/display  panel.  The 
display  panel  might  show  a$  a  map  of  the  area.    The  mdp  helps  the  monitor  in  giving 
directions,  tff  a  response  force.    Many  monitoring  systems  have"^ event  recorders  that 
gi,ve  printouts  on  status  changes. 

Computerized. Systems  use  "CRT  displays,  indicator  panels,  map  displays  and  line 
printers  to  display  information.    Many  computerized  monitoring  systems  give 
response  instruclipns  to  the  operator.    The  computer  can  be  used  to.  perform 
. command  functions 'for  operating  closed  circuit  cameras*  environmental  controls 
and  doors.    A  computer  managed  system  Uses  transponders  to  report  from  the 
protected  areas.  .  -  \ 


Central 

,  Central 

Transponders 

Detectors  . 

* 

Station 

Processing 
L-,  ^ — J 

< 

CRT 


.Printer 
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information 


McCULtOH  CIRCUIT 


1 


SIGNAL  TRANSMISSION  SYSTEMS 


The  McCujloh  Circuit  works  like  the  old  telephone  party  line.    One  line  is  used 
to  service  many  customers.    Ecich  customer  has  a  code.    This  code  is  transmitted 
to. the  central  station  by  a  series  of  pulses.    The  pulses  are  transmitted  as 
"grounds"  and  "breaks"  in  the  circuit.    A  McCulloh  circuit  can  service  20-30 
customers  on  a  single  line.    Line  "dash"  occurs  when  two  customers  codes  are 
being  transmitted  at  one  time.    The  principle'of  the  McCulloh  circuit  is  shown  by 
this. block  diagram:  '  - 


C^^  ^^^^  ^ 


DIRECT  CURRENT  TRANSMISSION  " 

Direct  current  transmistion  requires  ^wo  dedicated  wires  from  the  central  station 
to  each  protected  area.  .  The  old  model  DC  lines  were  often  disabled  by  cutting 
♦the  line.    A  new  version  uses  a  balanced  current  to  provide  line  supervision.  By 
using  a  resistive  brieve  circuit  in  a  monitor  module,  the  cutting  of  lines  can 
be  detected.    Such  tampering  wfri  cause  a  change  in  the  line  s\ipervis1on  current. 


BEST  COPY  AVAILABLE 
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Ipformation 


A  block  diagram  off  a  DC  transmission  system  shows: 


Po  ne.  I 


Sen  60^6 


ALTERNATING  CURRENT  TRANSMISSION 

AC  signals  can  be  transmitted  over  voice  grade  telephone  lines.    The  system  requires 
an  AC  balanced  bridge  circuit  in  the  monitor  module.    These  systems  do  not  require 
dedicated  lines  which  is  a  major  advantage  to  central  stations'. 

.MULTIPLEX  TRANSMISSION, SYSTEM 

A  single  communication  channel  can  be  used  to  transmit  signals  from  many  protected 
arfeas.    The  channel  can  be  telephone  lines,  coaxial  cable,  microwave,  radio  or 
twisted  wire  cable.    Voice  grade  telephone  lines  are  the  ifiost  popular  at  the  present 
time.    Rate  increases  for  telephone  line^  may  change  the  method  of  transmission  in 
the  future.    Multiplexing  uses  two  basic  techniques: 

r    Frequency  div.ision  multiplexing  (FDM) 

-    Time,  division  multiplexing  (TDM^  . 

FDM  involves  breaking  the  chanrfel  into  a  number  of  sub-chanlels  with  separate 
frequencies.    Each  protected  area  is  assignefi  a  dedicated  sub-qhannel  frequency. 
This  assures  that  each  protected  area  has  a  channel  of  communication  with  the 
central  station  at  all  tines. 
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Information 


TDM  divides  time  iVito  sub-intervals  called  time  slots,  ♦  Each  protected  area 
communicates  its  status  during  its  assigned  time  slot.    TDM  is  the  most  popular 
of  the  two  multiplexing  techniques,    TDM  works  well  with  computerized  systems. 


One  of  the  common,  multiplex  systems  is  the  in 
It  operates  on  voice  grade  telephone  lines 
address  signal  to  the  protected  area,  A  tran 
a  status  report  back  to  the  central  station, 
and  transmitter.  The  transponder  also  acts  a 
transponder  reports  the  status  of  the  sensors 
*re  part  of  the  system.  The  modem  converts  b 
diagram  of  an"  interrogate/response  multiplex 
parts, of  the  system. 


terroqafte/response  system. 
The  interrogator  sends  out  an 
sponder  at  that  address  will  transmit 

An  interrogator  is  a  combined  receiver 
s  a  refceiver  and  transmitter.    The  ^ 

back  to  the  central  station.  Modems 
inary  logic  into  AC  tones.    A  block 
system  shows  the  relationship  of.  the 


1 

s 

— ^ja     J  o  u  J 


n 


The  bridging  of  multiplex  circuits  can  be  a  problem.    Telephone  6X)mpanies  do  not 
provide  this  as  a  normal  service.    The  installer  must  seek  assistance  of  the 
companies  that  manufactijre  multiplex  systems. 

Digital  Dialers 

Digital  dialers  communicate  messages  in  digital  codes.    These  dialers  differ  from 
tape  dialers  that  transmit  recorded  voice  messages.    The  digital  messages  are' 
transmitted  over  voice  grade  telephone  lines  to  the  central  station.    The  message 
is  received  by  a  transceiver  at  the  central  station.    The  transceiver  interprets 

 , —  ,  —  .  '  — ^ 

<■  ■ 
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the  message  and  displays  it  to  the  station  operator.  . 

Digital  transceiver  can  handle  the  messagje  from  hundreds  of  digital  dialers, 
messages  may  travel  through  several  telephone  exchanges  in  getting  l:^etwee^ 
transceiver  and  dialer.   Two-way  communication  exists  between  the  (Haler  and 
transceiver.*  A  block  diagram  of  a  digi,,tal  dialer  system  is  shown: 


The 


Control  Station 
Transceiver 


Telephone 

i.  — '  ' — . 

Digital 

Exchange  . 

Dialer 

Intrusion  DetectO|,r 


RF  TRANSMISSION  SYSTEMS 


Radio  frequency  transmission  systems  are  used  to  monitor  protected  areas  where 
telephone- 1 ines  do  not  exist.    Transmitters  and  receivers  must  be  placed  in  Tine- 
of-sight  because  of  the  frequency  requirements  of  the  FCC.    This  means  that  the 
antennas  must  be  in  view  of  each  other.    A  block  diagram  shows  the  use  of  RF 
transmission  for  central  station  monitoring:  '      ,  . 


) 


Central 
Station 
Receiver 


-  -transmitter 


Sensors 


Transmitter 


Transmitter 


Electromagnetic  interference  can  be  a  major  problem  in  RF  transmission. 


1r 
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ALARM  SIGNAL  DISPLAYS 


ANNUNCIATOR  PANELS 


Indicator  lights  are  used  to  annunciate  alarms  to  the  station  opeyati9n.    Sets  of 
lights  are  used  to  anrtunciate  a  protected  area.    Single  lights  are  used  to 
annunciate  individual  sensors.         *  >.  ; 

NUMERIC-DISPLAYS 

Numeric  displays  annunciate  alaHfcinformation  by  numbers.    Each  protected  area 
has  an  identification  number  which  allows  the  operator  to  know  which  ^rea  is  .  ^ 
sending  the  signal.    Indicator  lights  are  used  with  numeric  displays;^ 

MAP  DISPLAY^  .  •  • 

Map  displays  identify  locations  of  the  protected  areas  and  sensors  that  are 
reporting.    These  displays  help  the  monitor  in  giving  directions"  to  the  response 
force. 
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Assignment 


•  For  further  under;standing  of  alarm  station  monitoring  systems,*  the  apprentice: 
should  read  pages  193-Z43  in  the  supplementary  reference. 

•  Complete  the  job  sheet.        ,  ■ 

•  Complete  self  assessment  and  check  answers. 

•  Complete  post  assessment  and  ask  instructor  to  check  answers. 
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Job 


\ 


VIS'IT  A  CENTRAL  STATION 


•  Arrange-for  a, field  trip/visit  to  a  centXal  station.' Jnform  the  station 
operator  that  the  visit  is  for  learning  pViRposes.  .     f  ■  "  . 

Analyze  the  way  that  the  station  operates. 

'   What  signal  transmission  system  is  used? 

-  Howsare  the  signals  annunciated? 

-  How  is  the  response  force  notified  of  alarms.  ^        •  • 

•  Make  a  bmck  dfagram  that  shows  how  a  signal  flows-  from  the  sensors'  through 
the  central  station  to  the  response  force. 


o 
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Self 

Assessment 


-1.    Describe  a  central  station. 

t 

2.    List  two  impor/tant  responsibilities  of  a  central  station  operator. 


3.    List  two'types.of  central  stations.  ^ 


4.  What  are  the  two  major  components  of  a  monitoring  system? 

5.  Describe  a  dedicated  line. 


6.  Alarm  s-ignals  are  shown  on  the   panel  in  the  central  station, 

7.  List  'four  types  of  signal  transmission  systems. 

8.  Whafis  meant  by  FDM  and  TQM? 


"1  . 


7 

9.    How  do  tape  and  djgital 'dialers  differ? 
10.    .List  three  types  of' alarm  signal  displays. 


INDIVIDUALIZED  LEAFfNING  , SYS-T^lviS 


V 


Self  Assessment 
Answers 


V 


1. 

2. 
3. 
4. 
5. 
6. 
7. 


8, 
9. 
10. 


•A  control  center, for  many  protected  areas.  -Z^, 

Monitor  signals 'from  protected  areas. 

Set  response  force  in  action.     "  * 

Commercial  and  prqprietary. . 


Signal  transmission  device  and  annunciator/display  panel. 

One  with  the  ?ole  purpose  of  carrying  alarm  sijgnals. 

Annunciahipr/di  splay  ,         v  •      '  • 

McCulloh  circuit,  direct  current  transmission,  AC  transmission,  multiplex, 
digital  dialers,  RF  transmission. 

4  .   .  .  ■  •■ 


r 


FDM  --  Frequency  Division  Multiplexing 
TDM  --  Time  Division  Multiplexing 

*  « 

Tape  uses  audio  voice  transmission. 

Digital  dialers  transmit  in  digital  logic.  ^ 

Annunciator  panels,  numeric  displays,  map  displays 
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Post 

Assessment 


1.    A  control  center  for  monitoring  alarm  devices  is  called  a  •  • 


^'  t  Vthe'^  transmission  sysAein  that  operates  me  .  the  old  telephone  party  1 


ine 


a/ 


^'   ^is^caUed'''"^  technique  Uiat  breaks  a  time  cycle  into  sub-interv^^ls  of  tiW, 
^aned'^^'''"^^""'"'''""  ^"^"^^^"^y  down. into  subfrequencies  is 


5.    A  dialer  that  uses  audio  voice  is  called  a 


dialer, 


6.    A  dialer  that-  uses  binary  numbers  in  transmission  is  called  a 
dialer. 


systems 


interference  can  be  a  |)roblem  i>kRF  transmission 


3.    Which  transmission  system  uses  two-way  communication  between  the  central 
station  an^i  the  protected  area?        '       •  . 

9.    Which  transmission  system  requires  brid^ging  of^he  telephone  circuits? 


1,0.    A  device  that  records  alarms  and' status  changes  is  called 


an 
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Post  Assessment  Answers 


1.    Central'  station 


2.    McCunoli  Circuit 


3.    Time  Division  Multiplexing  (TDM) 


4.    Frequency  Division  Multiplexing  (FDM)  * 


5.  Tape 


-6.  Digital 


7.  Electromagnetic 


8.    Digital  dialers 


9.  ,  Multiplexing 


10.    Event  recorder 
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Supplementarigi 
Referertces 


•   Barnar^d,  Robert  L..  ■  Intrusion  Detection  Systems:    Prfnciples  of  Operation  ang 


Appl i cations^    Butter^orth  Publishers.    Boston.    1981 . 
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FIRE-DEPARTMENT  MONITORING" 


v 


/>  ,1 


_                      .                                 1     ^  .1 

Goal:                .  ^ 

Performance  Indicators: 

*     The  apprentice^ will  be  "able  to 
describe  fl^re  department 
y         monitor;Lng.  ^ 

1.  Describe  t;ransinissi6ti  of 

/                  fire  alarms.              •  ^ 

2.  Describe  annunciation  of  fire 

t  •                 alarms.            i  '                      '  * 

'  /  • 

• 

Ik 

3.^  Describe  response  time  factor 
in  » fire  alarms.  • 

•  * 

C 

*           .    ..                          '         .  •  • 

> 

■     ■  .  \  ■^ 

f  * 
1  * 

41 

•ft 
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Guide 


•  Read  the-g^al  and  peMormacne  indicators  for  Wis<package.  ^ 

•  Read  the  vocabulary  list  for  this  package* 

•  Study  the ^introduction  and  information  sheets.  •  ' 

•  Complete  the  job  shfet.  -  * 

•  Complete  the  self  assessment ^ and  check  answers. 

•  Complete  the  post , assessment  and  l^ve  your  instructor  check  the  answefs. 


V 
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Ademco  dialer 
Annunciation 
Modularm  .system  , 
Paramedic  team  , 
Proprietary  stations 


Sescoa  dialef 


*  > 


V 


/ 
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Fire    departments    are  responsible  for'^the  sqfety  of  the  c-itizekna   within  their 
area    and  for  saving  property  from  fire  damage*      In  order' to  rave  property  aTvdT^'^ 
'lives  from  fire,  the  fireman  must  reach  the  scene  as  early  (as  possible,    A  quick, 
response  is  critical  to  control  of  a  firel  \ 

The  detection  system  must  alarm  while,  the  fire  is  smali\    That  alarm  signal  roust 
>  reach  the  fire  department  immediately.      A  response  force  roust  move  f iref ighting" 
'equipment  to  the  scene  without  any  loss  of  time,  v 

'[       \  [       ^  '  ■    ■  ■  ^ 

\The    fire  station  must  be  monitored^  around  the  cl^ck  and  decisions  must  be  made 
Wicftly    upon    receipt  of  an  alarm.      The  decision-making  and  alertness    of  '  the 
^tation  monitors  will' affect  the  reponse  time  of  the  department.,        '  r    ' , 
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Information 


Fire  •departments  •  in  Oregon  usually  monitor  al^rm"  systems  for  public  and 
Qommercial  interests  within  their  city.  Each  fire  dcepartmei^t  may  fiave  one  or 
morb  systems  of ' transmission  into  their  stations.  For^example,  Albany  uses  3 
different  systems  of,  transi^ssio^i .  Due  to  local  budget  ^constraints,  fire 
departments  .may  not  have  state  of  the  art  equipment  for  ni[onitor±ng  alarms^     _  ' 

fjni^rgency  and  medical  ^r  vices,  are  often  linked  with,  ^  the  fire  departments 
paramedic  teams.  'Some  systems  monitor  both  fire  and  emergency  alarms. 

Transmission  Systems  ♦  >  '        .  ^ 

The  trend  is  toward  multiplexing  systems  xhat  can  handle  both  fire  and  emergency 
alarms.  Digital  dialing  systems  are  also  used  in  transmission.*  The  Ademco  and 
Sescoa  dialers'  ^ave  received  laboratory  approval  as  fire  *  alarm  transmission 
systems.  '  Tape^dialers  are  found  in  many  local  fire  stations. 


I Monitoring  - 

Monitoring^  of  *  alarms    for    commercial  and    public    buildingg    is  ^usually 

fesponsitjility    of    a    local*   fire  department.      Central    j^tations  operated 

telepholie    answerirtg    services  and  private  companies  monitor  alarm  systems 


the 
by 
for 


homeown^ers.  The  r^sptonse^  time  on  'fire  alarms  is"  thq  critical  ^factor  in  a 
monitoring  system.  In  small  towns,  the  monitordng  is  perft)rmed  by  the  ^^ire 
dispatcher  so  that' a  response  can  be  madeiwithout  &,  loss  in  time.  ,  Whether  the 
alarm  is  trai;^smitted  by  tape  dial-^rs,^  digital  dialers  or  direct  wired  loop,  the 
response  must  be  immediate.  r'^  '  .  ,  \ 

Annunciation  of  Alarms 


Alajms  afe  annunciated* through  both  visual  and  audible  means. 
%nd  sirens  are  used  to'^lert  the  response  force  of  the  alarm, 
be  used  to  show  specific  locations  of  the  alarm-. 


Lights;  buzzers 
Map  displays  may 


Proprietary  Suctions 


/ 


Many  residential  gireas  have  their  own  monitoring  station  and  some  fire  fighting 

capability.      In  proprietary    stations,    burglar,    fire    and  panic    alarms  .  are 

monitored,  in  the  sam'e  station^.    Such  developments  usually  have  a  security  patrol 

that    serves,   as  a  response  force.      These ' stations  have    computerized,  data  on 

medical    needs,  family    situations  and  lists  of  valniqbles  to  be  proteicted.  from 

fire  and  theft.  The  moaitor  h^s  specific  data  on  which  to  make  a  response.  For 
instanfce,    all    heartf' patients  are  fentered  into  the  data    bank.""     An  emergency 
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Information 


alarm  at  that  dwi?l ling  will  bring  a.GPR  trained  person  as  part  of  the  response 
force .  ^  ^  V 

An    example  of  a  monitoring  unit  for- fire  alarms  is  shown  belowr^  ^^is  unit  is 
/  Icnown  as  a  Modularm  system^    .  A  modularm  unit  is  connected  to  the^ protected  area 
by    a  leased  phone  line.      This  unit  can  be  used       fire,  'police  and.  tefephone- 
answering  service  monitors.   *  *  ^  .  *  ^ 

'       •  \^  .  * 


130 


TWO  DIFFERENT  MODULARM  SYSTEMS  o  * 

THE  MODULARM  NO.  130  is  a  dompacl,  e-x-p«a  n-d-a-b  l  e  system  for^aulomallcally  monitoring 
ala>ni  circuits  at  pollce^eadquarters.  fire  departrtients,  central  oMIces  or  telephone  answering 
services  The  monitoring  headcjtjarters  Is  connected  to  ^he  prerplsfls  being  protected  by 
means  of  a  leased  telephone  line.  One  Modularm  plug-in  unit  and  ofte  leased  telephone  line  is 
required  for  each  subscriber  being  protected.  The  Modularm  No.  130  features  a  circuit  that  In- 
stantly distinguishes  between  an  actual  alarm  and  an  open  or  shorted  telephone  line.  A  meter 
constantly  shows  when  the  supervisory  current  f|owlng  through  the  telephone  line  Is  '^OR' 
MAL  "  There  canbe  no  errors!  All  guesswork  has  been  ellmlnatecjl  One  glance  at  the  meters  in 
the  Modularm  shows  the  condition  of  all  the  telephone  ciaJuits.  An  alarm.from  any  subscriber 
starts  the1>orn  unit  blowing  In  the  console  crfblnet  at  headquarters,  alerting  the  persdn  In 
charge  At  the  same  time,  a  pilot  light  in  a  Modularm  130  lights  and  Identifies  the  subscriber. 
Its  meter  read's  "ALARM."  The  horn  continues  to  blow  at  headquarters,  even  If  the  Intruder 
quickly  opens  and  closes  the  door.  To  stop  the  horn,  a  button  on  theJVlodularm  unit  is  pressed. 
The  horn  stops  blowing,  but  the  pilot  light  stays  on  until  the  subscrlber's^larm  has  been  shut 
off  by  an  authorized  person  on  the  premises.  The  Modularm  now  resets  Itself  automatically 
and  is  ready  for  another' alarm.  *  '  •       . '  ^ 


HbW  MODULARM  FUNCTIONS 


THE  MODULARM  NO'  1^  Is  similar  in  operation  to  Modularm  No.  130  except  that  It  does  not  distinguish  between  an  actuaUlarm 
and  telephone  line  trouble.  It  is  primarily  recommended  for  maintaining  Internal  plant  security  when  telephone  lines  are  not  needed. 
Modularm  No  133  automatically  keeps  a  security  watch  on  any  device  electrically  connected  to  It.  For  example,  warning  would  be 
Given  if  any  unathorized  door  dr  window  Wtere  opened,  or  a  freezer  or  refrigerator  temperature  were  to  rise  to  dartgerous  levels,  or  fire, 
were  to  break  out  in  protected  ^reas,  or  If  water  pressure  would  fall  t6  a  dangerous  level,  or  If  any  other  electrical  device  failed, 
malfunctioned  or  did  not  operate  as  intended.  .  *    -  • 

HOW  TO  ORDER 

No.  132  Console  Cabinet,  holds-up  to  5  plug-In  Modularm  units.  le'A"  J 

57/'  Dx  4"  stackable. 
No.  t31  Signaling  Horn,  piufl-in  module,  one  required 
No.  as  *  Energy  Pack.  ' 
No.  130  Modularm.  plug-In  module,  one  per  subscriber,  idenlJJIes  aljrm  con- 

dilion  and  telephone  line  trouble. 
No.  133  Modularm.  «plug  ln  module,  one  per,  substrlber  or  device  being 
'  monitored.  Identifies  alarm  condition  onlj^.  Ideal  lor  in  plant  security. 


(t|l|H40NI   Willi     O'lN  01 


MfTII   KAPI      AlAlM  QMIT, 
WMIN    THIIf    >|    A*4  ACIUAt 
AlAtM    At    tHl  M|Mi|n 


MftM  IIAD^  "MOIMAI  WNIM 
CU«*<Nt   OVii  t(|l#HON( 
Wilt)   II    lUMtCKNT  to 
rtlVCNT   UUI  >^AIMl 


)>^(H     ITOM     HQ  1-4 

fOI  l>*H|l  tlQUtd 
Ol  AtAlM 


SU«K»ll(t$  MA«4r  «N0 


ItOHtl  >0t 
J    01  AtAtM 


/ 


|EST  COPY  AVAILABLE 


ERIC 


INSTRUCTIONAL  LEARNING  SYSTEMS  " 


•  Complete  the.  job  sheet      '  • 

•  Complete  the  sell  assessment 'and  check  answers. 

•  Complete  the*  post  as§£as»«ii<:  ,and  have  instructor  check  answers, 
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Job  Sheet 


90 


VISIT  LOCAL  Fll^E  DEPAR'mENT  "  ,  '  , 

•  •  .-  ■ 

,  -  ,   •»        •   V     .     '  ^     •  . 

w   Visit  local  fire  department.  ^ 

•  Obsferve  system  lor  transmissioa  of  signals,  monitoring  and  responding 
•  to  alal^-ms. 

#  .Ask  questions  to  clarify  the  components  of  the  system  and  how  they  function 


V 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


.Self 

Assessment 


List  thr^e  types  of  transmission  systems  that  might  be  found  in  bregon  . 
'fire  departments?      '  »  ' 


2,    Who  is  served  by  fire  depai:tmer\t  monitoring  stationjs? 


3.    List  two  basic  types  of -annunciation  common  to  fire  alarms? 


A.    What  is  the  purpose  of  a  map  display? 


List  one  brand  of  digital  dialer  that  has  been  laboratory  tested  approved  for 
use  in  fire  departments.         ,       '  - 


ERIC" 
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^Se^f  Assessment 


Answers 


V 


1.    Tape  dialer^,/cligitar  dialers,  jnultiplex  systems,  direct  wired  loops. 
2.,    Commercial  and  public  interests.  ■       -  .  ^ 

% 

3.   ^Audible,  visual  •  ,  / 

A.  '  Shows  exact  location  of  fire  alarm  and  saves'  time  in  making  a  response. 


Sescoa ,  ^demco 


V 


\  1 


■  .4. 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Assessment 


1.    A  siren  is  .an*  example  of 


annunciation 


2.    Strobe  lights  are  examples  of 


annunciation . . 


3.    A  panel  that  shows  the  exact  locatin  of  an  alarm  is  a 


A.    ^  and  Sescoa  dialers  have  been -laboratory  tjpsted 

and' approved  *  for  transmission  in  fire  departments. 


5,    List  three  common  types  of^equipment  for  transmission  of  fire  alarm  signals? 


/ 
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Instructor 


Fost  Assessment 
Answers 


\\  Audible 


2.  Visual 


3,    Map  display 


4.  Ademco 


Tape  dialers,  digital  dialers,  multiple^  systems,  direct  wired  loops 
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References 


Local  Fire  Departments  »i 


/ 


7 
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20.3 


POLICE  DEPARTMENT  MONITORING 


The  apprentice  .will  be  able  to 
describe  police  department 
monitoring  of  alarm  signals • 


ERIC 


Performance  Indicators: 


!•    Describe  clients  served, 

2.  Identify  transmission  systems 
used. 

3.  Describe  problem  of  false  * 
alarms. 

< 

A.    Describe  annunciation^ of 
alarms. 

5.    Describe  how  response  force  . 
is  assigned. ^ 
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/ 


'   ♦#f  Read  th^  goal  and  performance  indicators  for  tlris  package. 

•  Read  the  vocabjilary  list  for  this  package. 

•  Study,  the  introduction  aiid  information  sheets. 

•  Complete  the  job  sheet.  • 

'    •   Corg,plete  the  self  assessment  and  check  answers.        ,  ( 


#   Complete  the  post  assessment  and  have  your  Instructor,  check-  the  answers, 


IIHSTRUCTlOt^M  LEARNING  SYSTEMS 


•  Annunciator 

•  Digital  dialer^ 
'0  vlivent  recorder  . 

•  Map  dispJ^ay 

•  McColioh  circuit 

•  Multiplex  system 


r 


4  ' 
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J 


Introductfon 


^-vPolice  or  other  law  enforcement  agents  are  needed  to  apprehend  burglars  aft§r 
th<^  alardi  is  sounded^,  ^  The  police  officers  have  the  training  for  walking  among 
dangerous  types.  The  average  citif^en  may  "get  injured  j,n  attempting  to  deal  with 
a  burglar.  ?  . 

Many  alarm  systems  are  directly  linked  with  the  local  poMcrf  station.  Those 
systems  dre  ^normally  but$^n6^se|^  and  public  institutions  within  the  city.  In 
mosf  cases,  the  police  departments  ^o  not  serve  individual  home  security 
systems.  ^  The  incidence  of  false  alarmiijg  has  discouraged  police  from  moving 
deeper  into  th^^  security  alariji* field .  Most  homeowners^ are  serviced  by  a 
•  telephone  answejj-lng  |f%ervice  or  other  central  station.  The,  central  station 
screens  tfee  Iblarms  bnd  contact  the  police  on  those  cases  deemed  worthy  of 
investigation.  '  ,  , 


• .  r 
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Information 


1  . 


Police,  Department    monitoring  -  is  usually  restricted  tQ   comm^cial  '  and  publiii 
buildings.      A  businessr  must  file  a  request  with  the  C^ief  of  Police,  in  o^der  to  J 
have    the'  Police  Department  monitor  their  premises. V  Banks,  schools    and  other 
typ^s  of  businesses  may  requegt-Xhis  service.  4 

The    signals  ^re  transmitted!  to  a  police  station  through    McColloh  transmitters,' 
multiplex  gy stems    or  <iiRital  dialers.      The  type  of  transmission  depends  on/ the 
size  of  the  town  arid  local;  budgets.      Most  systems  have  a  tape  that  records  \the 
exact    time  and  date  that  the  alarm  was  triggered.      S\lch  la  device  is  called  an 
event  recorder.  >  •  .     .  ' 

A    member    of    the  local  police  force  monitors  the  system  on  a    2A    hour  '  basis. 
When  ^  an    alariji    is    received,    the  police  dispatcher  radios    a    patrol    car  to 
investigate  the  alarm.    The  patrol  car  nearest  to  the  alarm  site  will  resp6nd  to  ^ 
the  request.       '  41  .  • 

f 

False  alarms  of  burglar  alarm  systems  have  been'a  ,^headache  for  police.    After    a  ^ 
series  of  false  alarms,    the  response  time  will  become  longer  because  the  police 
expects    another    fal^e    alarm.      This  creates  problems    between    the  detection 
systems  and  the  response  -force.      It  is  important  for  installers  to  reduce  false 
alarms    to  minimum  levels.    Only  then  can  the  system  and  the  respon;se  force  work*  ^ 
as  a  team  in  apprehending  intruders. 


Burglar  alarm  systems  are  annunciated  b'y  bells,  buzzers  and  l/ghts  in  the  po 
station.    ^  Large  departments  may  have  miap  displays  that -pinpoint  the  location 
the  alarm.    This  saves  time  in  dispatching  a  police  car  to  the  scene. 


A  list  of  three  names  is  maintained  for  each  business  being*  protected, 
names  are  called  immediately  upon  alarm.  -  , 


Those 
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•  Read  pagews  229-236  in  supplementary  re.ferencei 

•  Complete  the. job  sheet.     ^  \ 

•  Complete  the  self  ^ssessm^  and  check  answers,.  ^^^^  ^ 

•  Complete  the  post ' assessment  and  ask  the, instructor  to  check  aAiswers 
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J'  . 


Job  Sheet 


VISIT  A  LOCAL  POLICE  STATION 

m  \      ^  '  '  < 

•  Ask  them  permission  to  observe  the. -wonitorlng  system/- 

•  Which  transmission  systems  are  iiseji^  .' 

r  ,  ■  •  ✓ 

•  What  types  of  audible  annunciators  are  used? 
^  What  t]^^s.of  visu^^annunciators  are  usedf^ 
^  How  is  the  response  fo^rce  alerted? 


*  \ 
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Self 

Assessment 


1.    Who  are  th^ clients  or  customers  of  police  station  monitoring  systems f 


2.    What  is  the  bj^ggest  problem*  in  police  department  itonitoring  of  burglar 
alarms?  *  < 


3.#  How  Is  the  olarni' communicated  to  the  repohse  force? 


A.    How  are  a3.arras  annunciated  in  the  j^olice  station? 

.  .  I 


5,    List  three  types  of  signal  transmission  from  the  protected  area  to  the 
police  station. 


V 


INSTRUCTIONAL  LEARNING  SYSTEMS 


%      *  ■ 
♦                                                                                           ■  i 

^beiT  Assessment 

• 

• 

Answers 

m  ■  mm    mmm  W  W  ■ 

1,    Commercial  firms,  public  Institution? 


2.    False  alarm* 


arms 

r, 

3*    Radio  communications 


V 


A.    Bells,  buzzers  and  lighrts 


A 


5,    'McColloh  transmitter,  multiplex  Systems,  digital  dialers 


6 
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J'ost 

Assessment 


^        1.    Who  normally  responds  to  a  burglar  alarm  after  it  is  monitored  at  the 
police  station? 


7 


2.    Who  does  the  monitoring  in  mosX  small  polite  stations? 


J 

••V 


3.    List  3  common  transmission  systems  used  in  police  stations. 


A-.    What  are  map  displays  used  for? 


Whgt  is  the  number  one  headache  encourttered  by  police  in  monitoring  burglat 
alarm  systems? 
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Instructor 
l^ost  Assessment 


Answcjrs 


1.    Patrol  car  nearest  the  alarm  site. 


2.    Police  dispatcher. 


3.    McColloh  trAnsroitter,  multiplex  system,  digital  dialefs, 


A.    To  visually  display  location  of  ,the  alarm  and  save  time  in  assigning  a 
response  force. 


5.  ^  False  Qlajrms. 


i 


/ 
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TELEPHONE  ANSWERING  SERVICE  MONITORING 


Goal: 


The  apprentice  will  be  able  to 
describe  teJlepUone  answering 
service  monitoring  of  security 
alarm  signals. 

\  '. 


Performahce  Indicators: 


1. 


2. 


Describe  typical  answering  ^ 
service  monitoring  station. 

Describe  economic  advangates 
of  digital  dialers. 
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Study  Guide 


•  Read  the  goal  and  performance  indicators  for  this  package. 

I" 

•  I^ead  the  vocabulary  list  foi:  this  package. 

•*  Study  the  introduction  and  information  sheets. 

•  Complete  the  job  sheet.  ^ 

•  Complete  the  self  assessment  and  check  answers. 

•  Complete  the  post  assessment  and  have  your  instructor  check  the  answers. 


\ 


\ 
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Vocabulary 


•  Audible  annunciation 

•  CRT  displays 

•  Digital  dialer 

•  Kiledex  system 

•  Visual  annunciation 


s 


^ 
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INSTHUCTJONAL  LEARNING  SYSTEMS 


Introduction 


r 


The}*  telephone  answering  services  are  rapidly  becoming  a  major  part  of  the 
security  alarm  field.  Wlt^i  digital  dialers,  voice  grade  telephone  lines  can  be 
used  to  transmit  alarm  signals  to  a  central  station.  The  cost  of  direct  wired, 
metallic  lines  to  each  protected  site  is  not  needed  with  digital  dialers.  The 
central"  station  can  be  far  removed  from  the  protected  site.  This  places  the 
telephone  answering  ^^fylce  at  an  economic  advantage  as  monitors  of  security 
alarma.  * 

i 

An  increase  in  residentl^  security  systems  has  expanded  the  need  fpr  monitoring 
services.  Trq^ditibhal  monitoring  agencies  such  as  fire  and  policfe  departments 
restrict  their  services  to  local  business  places.  Answering  services  have 
picked  up  much  of  this  expansion  into  residential  security  systems. 


*■ 
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Information 


Telephone  answering  companies  j^e  expanding . their  services  as  monitors  of 
security  alarm  systems.  Answering  services  have  2A  howr-- staff  on  board  so  it 
.makes  them  suitable  as  a  monitoring  station ♦  In  many  cases,  the  police  and  fire 
departments  only  serve  jthe  public  and  commercial  buildings  within  a  city. 
Homeowners  can  be  served  by  the  answering  service  \hrough  existing  telephone 
lines.    Their  customers  inrclude  both  homeowners  and,  businesses 

A  typical  telephone  answering  service  monitoring  station  is  described  below. 
The  answering  service  accepts  clients  that  wish^  to  have  their  alarm  systems 
monitored.  The  alarm  systems  include  fire,  burglar,  and  panic  alarms.  Each 
customer  has  ,a  code  number.  A  digital  dialer  communicates  alarm  status  by 
transmitting  the  customers  code  number.  The  alarm  is  anniiaciated  by  both 
audible  and  visual  methods.  Also,  an  event  recorder  prints  the  time  and  date  of 
the  alarm.  Tl)e  monitoring  staff  reads  the  customer  number  and  a  number  that, 
represents  the  type  of  alarm.  A  file  of  Qustomers  and  persons  t^  be  contacted 
is- readily  accessible  through  a  filedex  system-.  Calls  are  made  immediately  to 
the  response  force  and  the  contact  persons  lifted  on  the  filedex  cards.  If  the 
codes  show  the  alarm  to  be  ^'fire  alarm,  the  local  fire  department  is  alerted. 
Burglar  alarms  are  referred  to  the  appropriate  police  agency .    '  ^ 

Many  telephone  answering  services  have  tecome  central  monitoring  stations.  They 
may  still  provide  answering  services  but  their  major  function  is  to  monitor 
security  alarm  systems. 

CRT  displays  can  be  attached  to  digital  dialing  equipment  for  providing 
additional  visiial  annunciation,  map  displays  and  numeric  displays.  Most  systems 
have  at|  event  recorder  that  establishes  a  record  of  alarms. 

Digital  dialers  have  opened  /up  opportunities  for  the  telephone  answering 
services.  Voice  grade  telephone  lines  can  be  used  for  transmitting  digital 
signals'  to  a  distant  location.  The  high  costs  of  metallic  lines  have  been 
eliminated  by  the  digital  dialers,  making  it  economical  for  the  answering 
services  to  become  involved  in  monitoring. 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


*  « 

Assignment 


•  ^iJ^omplete  the  job  sheet.  * 

^   Complete  the  self  assessment  «hd  check  answers. 

^   Complete  the  post  assessment  and* have  instructor [check  your  answers. 

\    '  • 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Job  Sheet 


VISIT  A  TELEPHONE  ANSWERING  SERVICE  CENTRAL  STATION 


•    Ask  permission  to  visit  a  telephone,  answering  service  that  monitors  alarm 
systems.  . 


Which  transmission  system  is  used? 


How  are  alarm  signals  annunciated? 


What  are  the  procedures  for  notification  of  res^nse  forces? 


J 
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Instructional  learning  system^ 


Self 

Assessment 


1.  What  types  of  alarm  systems  are  commonly  monitored  by  telephone  answering 
*        services?  " 


2.    Who  are  the  customers  of  telephone  answering  service  mo'hitoirs? 


1*.  « 


3.    Which  transmission  system  is  commonly  used  in  a  telephone  answering  service 
monitoring  station? 

\  .  • 

1  .  * 


A,    Which  two  code  numbers  are  transmitted  to  the  monitor? 


5.    How  are  response  forces  alerted? 


ERIC 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Self  Assessment 
Answers 


i.    Fire,  burglar,  panic 


2\    Homeowners  and  businesses 


3.    Digital  dialers 


4.    Customer  code  number  and  type  of  alarm 


.5/  'Appropriate  response  agencies  are  cdlled  according  to  the  type  of 
alarm  cod-e. 
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f 


Assessment 


1.    What  type  of  transmission  line  i^  needed  for  digital  dialerv??  ,/ 


-2..-.  Can  CRT's  be- used  with  digital  dialers? 


3.    Which  two  group^are  contacted  when  the  answering  service  receives  an  alarta, 
signal  from  a  customer?  . . 


Who  is  served  by  an  answering  service  monitoring  station? 


Vffifafe-  types  of  alarm  systems  an§,  coramonly  serviced  by  telephone  answering 
j^taiiions?  .  ' 


0 
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Instructor 

f  ost  Assessment 

Answers 


1,    Voice  grade  telephone  lines 


2.  Yes 


3.    List  of  contact  persons  given  by  customer •    Appropriate  agency  for 
response,  i.e.  Firp  Department,  Police  Department 


A.    Homeowners  and  business  places 


5.    Fire,  burglar,  panic 


4 


instructionSclearninq  systems 


.Supplementaiy 

References 


Local  telephone  answering  service  that^perates  as  a  central  station, 


ERIC  r 


811 


/  V 


21.1 


FIRE/POLICE/EMERGENCY  RESPONSES 


Goal: 


The  apprentice  will  be  able  to 
describe  how  fire,  police, 
emergency  and  medical  teaiis 
respond  to  alarms •  — 


ERIC 


f 


Performance  Indicators: 

t 

1*    Describe  fire  alarm  responses*, 
1.    Describe  burglar  alarm  responses « 


3*    Describe  emergency  medical 
response. 


A*    Describe  annunciation  of 
response  force ♦ 

5 4    Describe  radio  transmissions  in 
response  team  actions* 

6.    Describe  proprietary  response 
forces*  ^ 


I 
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INSTflUCTIONAL  LEARNING  SYSTEMS 


•  Read  .the  goal  and  performance^  indicatprs  for  this  package. 
9  Read  the  vocabulary  list  for  this  package. 

•  Study  the  introduction  and  information  jgheets. 

•  Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  check. answers .  ^ 

•  Complete  the  post  dssessmenp  and  have  your  instructor  check  the  answers. 


4 


•I .  • 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Vocabulary 


•  Audible  annunciation 

•  CPR  (Cardio-Pulmonary  Resugcitatipn) 

•  Proprietary  stations 

•  Response  force 

•  Visual  annunciation 


r\  I 
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INSTf^UCTlONAL  LEARNING  SYSTEMS 


Introduction 


Security  alarm  systems  aVe  only  as  good  as  the  response  force  that  folloVs  up  on 
the  alarms.  People  that  are  planning  an  alarm  system  should  analyze  the 
response  force  th^t  will  be  utilized,  A  quick  response  is  needed  in  all  types 
of  security  systems. 

The  efficiency  of  the  response  team  wilj  depend  on  its  distanced  from  the 
protected  site;  »  response  rate  of  the  team;  and  the  level  of  training  of  the 
response  force.  Installers  of  security  plarm  systems  must  'consider  the  adequacy 
of  the  available  response  force  i*n  the  design  of  a  system.  If  a  response  force 
cannot  provide  a  quick  response,  then  \he  system  must  be  designed  to  scare  off 
the  burglar  or  extinguish  a  fire.  This  means  the  a-ddition  of  more  sprinklers, 
louder  dnnunclatlt)n  &^^^  #  ^ 


\ 
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Information 


The  response  force  must  act  immediately  on  fire,  burglar  and  emergency  medical 
rei^ponses  •  A  monitoriog  station  operator  must  make  quick  decisions  on  the  - 
'naC^ire  of  the  alarm  and  transmit  requests  to  the  response  force.  In  case  of 
fire  alarms,  the  fire-department  is  the  response  fo'rce.  The  fire  department  may 
also  handle  emergency  medical  alarms  by  dispatching  paramedics  to  the  scene. 
Burglbr  alarms  are/responded  to  by  police  or  securi^  guards.  Each  situation 
will  be  uhique  in  its  response  force.  All  will  be  tor  making  a  quick  response 
to  ali^arms.  - 

Most    alarms    use. some  type  of  audib^le  annunciation.      Sirens  are  used    on  fire 
trucks  and  policcf  cars.      Strobe  lights  provide  visOal  annunciation  of  fires  and 
police    emergencies.      Bells,    buzzers    iand  horns  are  part  of    some  annuncation 
^systems.     TVudibll^^and    visual    aminuncIatTon  is  for    vehicles    cjf"  a 

response    force.      It  c!l.ears  traffic  and  shorte^ils  the  response*time.      Tha  bells 
and  buzzers  at>  the  station  help  to  activate  a  response  team  and  get  them  moving 
towart    the    alarm    site.      Volunteer  firemen  make  up  many  fire  teams    in  small 
towns.    The  fire  buzzers    or  siren  notifies  them  that  they  are  needed  at  the  fire 
hall.  ' 

* 

Radio  communications  is^ important  in  responding  to  alarms.  Police  cars  may  be 
jiatrolling  a  neighborhood  nearby  the  alarm  site.  The  police  dispatcher  can 
assign  the  car  nearest  to  the  scene.  Likewise,  the  radio  promotes  cooperation  . 
between  various  protective  agencies.  For  example,  the  state  police  and  city 
polipe  may  share  in  responses  to  alarms,  depending  on  the  agency  that  is  closest 
to^  the  scene.  Radio  also  allows  fife,  ambulance  and  emergency  vehicles  to 
coordinate  their  efforts  in  handling  emergencies.  For  example,  a  paramedic  unit 
will  call  •  for  an  ambulance  back-up  in  case  the  patient  will  need  to  be 
transported    to  a  hospital. 

In  some  proprietory  stations t  security  guards  may  act  as  a  response  forpe  for 
all  types  of  alarms.  In  those  cases,  the  security  force  has  been  trained  in 
basic  firefighting  and.  emergency  medical  responses  as  Well  as  methods  of 
handling  intruders. i  The  response  team  must'  be  cross-trained  to  handle  this  wide 
array  tff  tasks.  For  example,  such  a  security  force  would  need-first  aid  and  f 
CPR  training.  In  ,  proprietory  stations,  medical  inforjnation  has ^  been 
computerize^  and  medical  conditions  of  the  clients  are  known  in  advance  by  the* 
repcmse  team.  T^he  security  force  also  carry  fire  extinguishing  equipment  to 
catch  fires  while  still  small.  The  on-site  security  patrol  can  be  an  effective 
response  ^orce  because  they  are  near  to  the  alarm  site.  Fires  are  caught  in  the 
early  stages.  Burglars  car)  be  caught  at  ♦the  site  of  the  crime  •  In  all  cases  > 
such  a  response  force  will  utili2;e  loqal  fire  and  police  departments  as  back-up. 
At  least,  these  o*n--site  security  guards  can  sort  out  the  false  alarms  for  the 
police  and  fire  departments. 


O  - 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Assignment 


7 


•  Complete  the  job  sheet, 

^    Complete  the  self  assessment  and  check  answers. 

^   Complete  the  post  assessment  and  ask  instructor  to  check  answers. 


1 


4. 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


0 


VISIT  A  FIRE  DEPARTMENT 


•  Arrange  with  the  Fire  Chief  to  visit  the  fire  statipn, 

•  How  is  response  team  al?efted? 


Type  of  annunciation 

-  Quickness  of  response 

« 

•   Does  the  department  have  a  paramedic  unit? 

-  How  do  they  respond  to  emergencies? 

-  Are  they  closely  linked  with  fire  response* team? 

•yWhat  is  the  rate  of  false  alarms? 
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INSTRUCTIONAL  LEAf^NING  SYSTEMS 


T 


Self 

Assessment 


1.    How  cAn  the  efficiency  of  a  reponse^  team  be  predicted  for  a  given  loca4:ion? 


2,    Why  do  police  and  fire  vehicleis  use  strobe  lights? 


3.    \ihy  do  police  and  fire  annunciation  include  bells,  sirens  and  buzzers? 


A,    Why  is  radio  communications  important  in  a  response  to  security  alarms? 


5.    What  is  the  advantage  of  on-site  security  guards  as  a  response  force? 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


^  Self  Assessment 

Answers 


1,    Distance  from  alarm  site.  ^ 
Rat^e  of  response. 

Level  of  training  of  response  force. 


\ 


2,  Help  clear  the  road  so  that  the  vehicle  can  reach  the  alarm  site' in  the 
/       shortest  possible  time.  '  * 


I  3.    Alert    the  Va&ponse  force.      Sirens  also  help  clear  traffic  from  path 


vehicle . 


4,    Coordination    of  response  team  efforts.      Helps  get  response  force  to,  site 
quicker. 


5.    Quicker  response  because  of  t^eir  familiarity  with  premises, 
have  to  travel.  ^ 


They  do  not 


\ 


i  i  * 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Post 

Assessment 


1.    Why  should  security  guards  in  proprietary  stations  be  trained  to  respond  to 
medical  emergencies? 


2.    What  is  ti^e  best  type  of  Response  to  security  alarm  signals? 


3.    List  two  basic  types  of  annunciation. 


A.    What  type  of  communication  system  is  used  to  coordinate  response  forc^ 
actions?    '  '  ' 


5.    Why  are  fire  station  sirens  sounded  so  loudly? 
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INSTRUCtlONAL  LEARNING  SYSTEMS 


Instructor 

*^ost  Assessment 
Answers 


1.    Because    they    can    respond    to  a  medicffl  emergency    much    quicker    than  a 
paramedic  team.    They  are  already  on-site  where  the  emergency  is  taking 
place.  ' 


2.  Quick  responses  are  the  best  ones. 

3.  Audible,  visual 
A.  Radio 


5.    To  alert  the  response  force  that  qyick  action  is  necessary. 


22.1 

CAlil)  ACCESS  CONTROL, 


Goal: 

Performance  Indkators: 

The  apprentice  will  be  able  to 

1.    Describe  types  of  coded  cardkeys* 

describe  card  access  control  and 

its  application. 

2,    Describe  applications  of  coded 

cardkeys.            ^  f 

* 

'■  f 
\ 

1 

\ 

* 

• 

f 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


'  Read  the  goal  and  performance  indicators  for  this  package.    Find  out  what  is 
to  be  learned  from  package. 

,  Read  the  vocabulary  list.    Get  acquainted  v/ith  the  trade  terms  that  will  be 
used  ^n  this  package.  ^  , 

^Study  the  introduction  and  information  sheets. 

•  Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  check  your  answers. 

•  Complete  the  post  assessment  and  have  the  instructor  check  your  answers. 
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INDIVIDUALIZED  LEARNING  SYSTEMS 


Vocabulary 


•  Bar  code 

•  Coded  cardkey  system 

•  Magnetic  stripe 

•  Multi-period  models 


INSTRUCTIONAL  ■  LEARMINC  SYSTEMS 


Introduction 


0 

All  access  control  equipment  can  be  classified  as  follows: 

-  Live  guards 

-  Turnstiles 

-  Mechanical  locks 
*  Coded  cardkey  systems 

-  Voice  identification 

-  Remote  control  systems  - 

This  package  explains  the  types ^and  applications  of  coded  keycards  in  access 
control  systems. 
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I 

Information 


Coded  cardkey  systems  are- used  to  operate  parking  gates,  security  gates,  turnstiles, 
electric  strikes  and  other  accesses  to  secure  areas.    Systems  may  be  sitnple  one 
card  systems  or  mul1,i -period .models.    The  multi-period  models  change  lock  codes./ 
from  time  to  time  to  invalidate  old  cards.    Several  types  of  codes  are  used  on 
the  cardkey.  .    .  .  . 

4 

-  Bar  code 

—  —  « 

-  Magnetic  stripe  « 

-  Handprints  ■.  '  * 
*  -  Fingerprints 

-  Photographs  . 


Coded  cardka^s  are  used  in  many  types  of  applications 
used  for  the  purposes  of: 

-  Entrance  control 

-  Exit  control 

-  Visitor  control 

-  Package  inspection 


Basically,  card keys  are 


Control  of  numbers  in- a  facility  at  oAe  ti 


me 


Three  .common  methods  are  used  for  encoding  the  cardkey.    These  are  magnetc, 
capacitance  and  optical..  All  code^are  read  by  electronic  card  reading  s^^stem. 

Bar  Code 


The  bar  code  is-  used  in  cash  registers  at  grocery  stores  for  checking  prices.  The 
grocery  clerk  passes  an  item  over  a  reader  and  the  price  is  electronical ly  recorded 
from  tK^Jar  code,    The  bar  code  can  be  used  on  access  control  cards.    /Ch  electronic 
scanner  Mpis  the  identification  numbers  on  the  cardkey.    If  those  numbers  are  on 
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Information 


the  list  of  authorized  personne-1,  the-access  will  be  opened.    Unauthorized  cards 
will  not  be  accepted  ajid  the  gate  will  not  open. 

Magnetic  Stripes  -      ■  . 

Cards  have  a  stripe  of^magnetic  material  in  a  fixed  position  on  the  keycard. 
Information  has  been  magnetically  enco>Bed  on  the  magnetic  stripe.    The  card  is 
fed  into  an  access  control  box.'  Magnetic  force  between  the  card  and  reader  will 
trigger  a  switch  that  opens  the  access.    Cards  without  a  magnetic  stripe  would 
not  be  accepted  and  the  gate  would  remain  closed.    VISA  cards  use  a  magnetic  stripe 
which  enables  a  person  to  get  cash  ^m  a  teller  machine  at  night. 

Handprint  and  Fingerprints 


Handprints  and  fingerprints  are  used  inx^rdkey  codes.  .This  system  is  used  where 
strick  security  is  needed.    The  person  fas  a  handprint  or  fingerprint  on  their  I.D. 
CA^.    Th*js  fingerprint  must  match  ,a  print  in  the  master  file  of  per.sons  authorized 
for  entry.    Computerized  systems  will  search  their  memory  and  match  "up  fingerprints- 
Photographs  .  , 

Photographs  are  used  on-  regular  I.D.  cards.    The  card  is  inserted  into  the  access 
control  unit.    A  central  console  scans  its' memory' for  the  matching  I.D.  card.  Any 
I.D.  badge  can  be  rendered  totally  functional  or  totally, useless  in  three  seconds.^ 
Another  system  employs  "Instant  replay"  video  that  allows  the  operator  to  compare  »> 
a  previous  photograph  with  the  one  on  the  hD.  card. 

^     ■  '  J  ■  -  ' 

Computerized  Cardkey  Systems  .  ' 

Many  complex  systems  have  been  developed  in  the  past  few  years.    Some  of  these  involve 
central  consoles*  memory,  storage,  printers,  entry  keyboards  and  many  otiter  features. 
These  systems  can  assign  levels  of  authorization,  monitor  the  operator  and  a  dozen 
other  things.  .  . 

Remote  ContrQl-  Sy&tems  *  **  / 

There  are  several  systems  th^t  use    closed  circuit  television  to  control  entry/exit 
by  remote  control.     A  person  walks  into  a  booth  and  enters  their  I.D.  card  into 
an  acc^Bss  contr^ol  slot.    A  CCTV  camera  sends  video  pictures  of  the  I.D.  card  and  the 
individual  to  a  remote  guard  station.    The  CCTV  djsplay  is  pllt  to  show  the  I.D. 
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Information 


mm 


photograph  and  the  actual  person  side-by  side.    The  guard  makes  the  identification 
and  allows  or  disallows  access.  . 

Appi ications 

Cardkeys  are  used  in  everything  from  cashing  checks  to  the  security, of  defense  plants 
The  higher  levels  of  security  requires  more  complex  systems.    Many  systems  use  keyed 
•locks,  guards  and  keycard  systems.'  Others  may  use  only  one  method'of  access  control. 
Industrial  plants  are  heavy  users  of  keycards.    Computer  facilities  have  need  of 
controlling  unauthorized  personnel.    Any  place  that  restricts  the  entry  and  exit  of 
people  is  likely  to  have  a  keycard  system.    Security  guard  time  for  checking 
identification  is  greatly  reduced  with  keycard  control.    This  results  in  a  savings 
because  fewer  live  guards  are  required^to  secure  the  building. 
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Assignment 


Complete  the  job  sheet. 

Complete  the  self  assessment,  -v 

Complete  the  post  assessment  arKTcheck  answers 
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Job  Sheet 


EXAMINE  A  VISA  CARD 

•  Look  at  the  reverse  side  of  a  VISA  cacd. 
side.  1 





Note  the  brown  stripe  on  the  reverse 


•  Is  this  a  magnetic  stripe? 

•  What  types  of  .electronic  information  is  coded  on  the  brown  stripe? 

% 

•  How  does  ^  teller  machine  know  that  it  is  safe  to  give  out  money  on  this  card? 

•  Visit  with  a  bank  employee  about  the  cardkey  features  of  your  VISA  card? 


3 


V 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


•Self  V 

AssESsment 


L    List  three  methods  used\for  encoding  cjardkeys. 


2,    Grocery  stores  use  a 


code  to  mark  prices  on  items- 


3,    List  a  common  example  of  the  use  of  magnetic  stripe. 


f  - 


/ 


4.    Remote  co.ntrol  systems  usually  involve 


television. 


5.    What  is  the  advantage  of  a  keycard  system  over  l,i/eyg)uards? 


/ 

/ 


> 
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INDIVIDUALIZED  VEA^NING  SYSTEMS 


Self  Assessment 
Answers 


1,  > Magnetic,  capacitance,  optical 


2.  Bar. 


3.    VISA  card  and  other  bank  cards. 


4.    Closed  circuit 


5.    Cost  of.  persoj:ihel  is  reduced. 


?rsoj:ir 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Post 

Assessment 


List  two  purposes  for  cardkey  control. 


\ 


List  four  codes  that  can  be  used  on  cardkey. 


List  three  methods  for  encoding  the  carilkeys. 


Closed  circuit  television  is  often  used  in 
card  access.  » 


control  systems  of 


Why  are  businesses  moving  from  live  guard  systems  to  card  access  control  systems? 


V 
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•instructor 

Post  Assessment  Answers 


Entrance  control,  exit  control,  visitor  control,  package  inspection,  control 
of  numbers  i-n  a  facility  at  one  time.  ' 


2.    Bar  code,  magnetic  code,  fingerprints,  photographs,  handprints 


3;    Magnetic,  capacitance,  optical 


4.  Remote 


5.    Saves  money.    Card  .access  reduces  number  of  guards  needed. 


V 
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Supplementarii 
References 


Security  Distributing  and  Marketing  Magazine.    P.O.  Box  272,  Culver  City,  CA 
90230.    (Past  issues  have4nany  ai^ticles  on  access  control  systems). 
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TELEPHONE  ACCESS  CONTROL 


Goal: 

Performance  Indicators: 

it 

The  apprentice  will  be  able  to 
describe  telephone  access  control, 

1 

^                                        .    .  _ 
1.    Describe  function  of  digital  " 
dialers  in  telephone  access 
.   coi^tr^l . 

k     2-    Describe  telephone  use  for 
\          remote  access  control.. 

1 

* 

♦         «          .           •  * 
.»  i 
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Study  Guide 


j^ead  the  goal  and  performance  indical;.or8  for  this 'package. 

Read  the  vocabulary  list  for  this  package,  .  ^ 

c 

Study  the  introduction  and  information  sheets. 

Complete  the  job  sheet.  , 

Complete  the  self  assessment  and  check  answers. 

Complete  the  post  assessment  and  have  your  instructor  check  the  answers, 


INSTRUCTIONAL  LEARNING  SYSTEMS 


•  Digital  communicator  ^ 

•  Digital  dialers 

•  Digital  keypad 

Voice  grade  telephone  line 
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Introduction 


The  original  concept  of  access  control  was,  to  station  a  guard  at  the*  points  of 
access.  Live  guards  are  expensive  in  today *s  labor  market.  The  problems  of 
access  control  becomes  more  complex  with  increased  nufl^ers  of  people  and 
vehicles.  Instead  of  one  guard  efnd  one  gate,  a  single-monitor  may  be  required 
to  control  several  access  points.  The  monitor  may  be  nearby  the  point  of 
access  or  at  a  remote  site. 

The  ability  to  transmit  digital  signals  down  voice  grade  phone  lines  has  opened 
up  many  new  possibilities  in  access  control.  Telephone  access  control  can  now 
be  handled  from  points  far  removed  from  the  point  of  access.. 


1 
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Information 


The    telephone    can  be  utilized  as^  an  access    control    device*      DiRltal  dialers 
(digital  communicators)  use  voice  grade  t;elephone  lines  to  communicate  digital 
signals.      Through    the  use  of  digital  dialers,    a  Seattle  real  c^state  man  could 
open    the  gate  of  a  Florida  estate  by  use  of    a    digital  communicator.  Digital 
coraimunicators  offer  many  options  in  remote  control  of  access. 

Traditional  devices  of  access  conjirol  can  be  used  vdth  the  telephone.  The 
digital  dialer  is  used  to  transmit  the  signals  from  where  access  is  requested  to 
where  access  is  approved. 

For  example,  a  motorist  drives  to  a  gate  and  punches  in  an  identification  number 
on  a  digital  keypad.  Those  numbers  become  digital  signals  which  travel  by 
telephone  lines  to  the  number  that  controls  access.  ^  If  the  identification 
number  is  a  valid  one,  digital  signals  are  sent  back  along  the  telephone  lines 
to  the  gate  mechanism.  Those  signals  are  converted  into  electro-mechanical 
energy  to  actuate  the  gate  operator.  The  gate  opens  and  the  motorist  enters  the 
control]^ed  ar/ea.    If  their  I.D.  number  is  not  valid,  the  gate  remains  closed. 

Digital  dialers  make  telephone  access  control  feasible.  Costl/  pietallic  lines 
are  not  necessary  vAth  digital  dialers.  The  digital  signals  can  be  transmitted 
on  voice  grade  telephone  lines. 
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Assrgnment 


Complete  the  job  sheet. 

Complete  the  self  assessment  and  check  answers • 

Complete  ^the  post  assessment  and  have  instructor  check  answers ♦ 
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Job  Sheet 


\ 


REVIEW  SUPPLY  CATALOG 


/ 


•  Obtain  an  up--to-date  supply  catalog. 

•  Study  equipment  specifications  for'  access  control  equipment. 

•  Study  specifications  for  equipment  used  in  transmission  of  signals  by 
telephone.^  ^  ^ 

•  Compare  the  recommended  equipment  for  its  afpplications  in  telephone  ^ticcess 
control. 
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Assessment 


1.   .What    device    is    needed  to  transmit  digital  signals    through    voice  grade 
telephone  lines?  * 


2.    Why      is    telephone    access    control    appropriate    fpr    remote  controlled 
situations? 


\ 
\ 
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\  . 


Self  Assessment 
Answers 


Digital  dialers  or  digital  communicators. 

X 


Voice  grade  phone  lines  can  be  ^sed , 
wiring. 


This  eliminates  the  need, for  costly 


\ 


ERIC 


"instructional  LEARNllvJG  SYSTEMS 


•Post 

Assessment 


TT 


1.    Why  are  digital  dialers  important  to  telephone  access  control  systlms? 


2.    Why  are  voice  grade  telephone  lines  more  economical  than  direct  wired 
-metallic  lines?  * 


4r 
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I 

1.    Digital  signals  can  be  trasnmltted. 


4 


2.    Direct  wired  lines  are  expensive  to  Install.    Voice  grade 
exist  In  most  locations* 


c 
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.Supplementaiy 

References 


^   Local  phone  company. 


'  "IP!  Ji' 


22.3 


COMPUTERIZED  CONTROLS  AND  INTERFACES 


Goal: 


The  apprentice  will  be  able  to 
describe  computerized  access 
control  and  interface  equipment. 


ERIC 


rife- 


Performance  Indicators: 


l.i  Describe  computer  managed  alarm  | 
system.  I  ' 

2.  Describe  parts  of  a  computer 
system. 

3.  Describe  interface  equipment. 

A.    Describe  applications  of  computer 
systems. 
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Guide 


•  Read  the  goal  and  performance  indicator  for  this  package.  , 

•  Read  the  vocabulary  list.    Take  notice  of  the  trade  terhis  that  will  be 'used  in 
this  package.  ^,  ' 

•  Study  the  introduction  and  information  sheets.  ' 

•  Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  check  answers^  »  ' 

•  Complete  the  post  assessmeiit  and  have  inst^^uctor  check  your. answers. 
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VocabuTafy 


Central  processing  unit  (CPU)  < 
Communication  processor 
Computer  interface  control  j 
Digital  computer  processor  ' 
Display  '  '  ^ 

Input/output  ! 
Interface  control 
TDM  (Time  division  multiplexing) 
Terminal  keyboard 
Transponder 


J 
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Introduction 


The  computer  is  caustng  an  explosion  of  1:eclwology,  It  is  being  used  in  all  aspec'ts 
of  life  and  is  becoming  a  household  device.  The  introduction  of  microcomputers  have 
made  computer^ technology  available  to  most  Americans. 

The  computer  saves  people  time  in  performing  routine  operations.    It  can  be  linked 
with  other  electronic  devices  through  the  use  of  interface  equipment.    This  allows  the 
digjtal  computer  to  receive  many  types  of  outputs-  and^^deliver  outputs  in  a  number  of 
formats.        '  •  ^  ' 


i 


The  security  alarm  systems, can  be  managed  by  a  computerized  cdntrol .    As  systems  become 
more  complex^  the  computet^  wNSi  become  even  more  useful.    An  installer  should  understand 
computerized  control  systems  , and  their  applications  in  the  alarm  fields*  j 
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T 


A  computerized  access  control  system  includes:  ' 
■    Terminal  keyboard  fpr  making  input. 

-  Display  such  as  CRT",  printer  or  slide  projector. 

" ■  \ 

-  Communication  processor  that  conimuirj'cates  with  the  transponders  of  the 
protected  area. 


-  Digital  computer  processor.  >^ 

-  Transponders  to^ monitor  the  detectors. 

-  Detectors  in  the  protected  area. 

A  block  diagram  of  a  computerized  access  controT syjjtem  is  shown  below. 


CEIITRAL  STATION 


(A 


1  r 


PROTECTED  Af^EA 

 — —  


Digital 

Computer 

Processor 


I 


Communication 
Processor 


CRT 


Printer 
I 


Transponder 

■'■ . ^ 

Transponder 

Transponder 

"1 


Detectors 


Detectors 


Detectors 


Termihal 


Each  communication  processor  will  handle  the  signals  from  several  transponders. 
Each  transponder  handles  the  signals  from  dqtjectors  in  one  area  of  protection, 

Input/Output      *  '  •  \         '  . 

Data  can  be  entered  into  the  processor  by  a  keyboard' terminal ,  punch  cards,  magnetic 

 ^^xi^g.l  j.U-VJU-i.U-i'ir.iriiAiii-'UV.'"  -  .irjiri-jr--j  .-"••^^ ^.^....^^f   -■  ^.^..^  J^..-  ^-  .^^.....^.^  ......j   .^.^  ^  ^ 
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/ 


tape  or  though  a  communication  processoi*.    Likewise,  the  output  of  a  processor  may 
be  placed  on  tapes,  disks,  CRT,  slide  projector  or  printer. 

Computer  interface  control  allows  the  processor  to  conmunicate  with  people.  Interface 
devices  are  needed  for  converting  digital  signals  into  print  and  visual  displays  of 
information. 

Display  ^         '  '  '     '  • 

The  CRT  (Cathode  Ray  Tube)  is  a  screen  display  of  infermation.    It  is  one  of  the  most 
common  form  of  displays.    Hard-copy  printers  provide  a  written  record  of  the  information 
and  can  be  combined  with  CRT  displays.    In  closed  circuit  television  systems  the  moni- 
toring screen  can  be  controlled  by  fomputer  interface  equipment. 

Most  computerized  systems  use  more  than  one -form  of  display. 

Communication  Processor 

The  communication  processor  operates  on  ti  TDM  (Time  Division  f-lultiplexing)  system. 
Each  transponder  is  assigned  ,an  identification  number.    The  processor  interrogates  the 
transponders  and  asks  for' a  status  report.    The  transponders  reply  that  the  protected 
jareas  are  either  secure^or  alarm  status.    Each  transponder  is  interrogated  in  the  TDM 
time-  sequence^  .The  communication  processor  sends  this  status  report  on  to  the  digital 
computer  processor.    The  communication  processor  is  located  -in  the  central  station. 

Dicf^ital  Computer  Processor  . 


The  computer  processor  may  be  a  microcomputer  or  a  central  main  frame  computer.  A 
computer  processing  unit  has  three  basic  functions: 

(       1.    flemorj^  to  stol^e  data  and  instructions  ^for  processing  data- 

2*    Input/output  to^move  data  into  the  computer  and  out  to  a  display. 

3'    Central  processing  uni\  interprets  instructions,  sequences  data  and  combines 
input  and  memory  information. 

Transponder  ^ 

« 

A  transponder  monitors  the'signals  from  the  detectors  in  the  protected  areas.  Each 
transponder  Is  interrogated  about  its  status  in  the  sequence  of  the  time  ,div1si6ns  of 
the  multiplex  system.   Any  alarm  signals  are  reported  at  the  time  of  int^i::pgat1on. 
The  transponder  Is  capable  of  receiving,  signals  from  the  detectqrs  and > transmitting 
signals  to  the  CPU;  ,  ^- 
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Detectors 


A  wide  range  of  detection  devices  can  be  managed  in  a  computerized  system  of  access- 
control.    Computers. cBn  be  used  to  operate  door  strikers,  lights  and  environmental 

security  iSystems.  Where  CCTV  is  used,  the  pans,  tilts  and  zoom 
computer  operated".  '  , 


controls  along  with 
lens,  control  can  be 


Interface  Control 


Interface  devices  allow  us  to  hook  many  other  prices  of  equipment  into  a  compMter 
sy5tem.    For  example,  a ^printer  must  be  interfaced  with  a  computer  because  on6  is 
using  a  binary  language  and  onq  is  writing  in  English.    The  interface  devices  are 
extremely  important  to  success  of  a  computerized  alarm  system.    The  interface  must  be 
properly  synchronized  with  the  CPU  to  get  good  results.    The  computepiha;^  been  developed 
for  several  years.  .Most  of  the  recent  efforts  have  been  to  develop  good  interface 
devices.    The  interface  devices  make  the  cOmputer\^  practical  and  usable  system. 

Appl i cations  "  •  . 

Computers  are  used  to  manage  control  systems  for  intrusion  and  fire  alarms;  control 
openings  and  closings  of  buildings;  operate  CCTV  access  con^ro'l  systems  and  control  of 
the  environment.    Many  security  measures  are  routi;ne  and  can  be  programmecMnto  a 
computer.    Door  openings  and  closings  are  one  example.    This  can  be  programmed  and  will 
save  considerable  time  for, staff.' 

Computers  can  be  orogrammed  to  control  who  enters  a  facility.    Card  access  controls, 
voice  prints,  fingerprint  controls  and  other  systems  can  be  interfaced  with  a  central 
wocessing' unit.  /The  computer  Can  also- control  the  time  x)f  entry  into  a*  facility. 
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AssignmEnt 


Rea(f  Bj^ges  237-243  in  the  supplementary  reference. 

CpmpHte  the  job  sheet.  .     .  ' 

Complete  the  self  assess^ient  ap^  check  your  answers.  I 

Complete  the  post  assessment  and  have  the  Ustructbr  check  yool  answers, 
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Job  Sh€€t 


VISIT  A  COMPUTER  MANAGED  ACCESS  CONTROL  SYSTEM^ 

•  Arrange  a  visit  to  a  station  that  uses  computer  cpntrbT. 

•  Ask  for  a  general  expljua^tion  of  the  s^ tern. 


Ask  questions  about  features  that  Were  not  covered  in  the  explanation.  Make 
that- you  have  an  understanding  of:         ..      '     ,  - 

-  Devices  being  managed  by  the  system.  -  . 

-  Location  and  numbers  lOf  transponder. units  that  are  controlled  by  system. 
-■  How  the  conimuni(tation, processor  works  in  the  total  system. 

-  Where  the  CPU  is  16cated. 

-  How  the  signal  information  is  displayed. 

-  Jypes  of  interface  equipment  needed  to  operate  the  system. 

-  Advantages,  disadvantages  and  probleiris  with  the  system. 
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Assessment 


1.    What  is  the  prupose  of  an  int-erface  device? 


2.  How  does  a  CRT  display  information? 

3.  [Ast  three  forms  of  outputs  from  a  computer?. 

4.  A  communication  processor  uses  a  type  of  multiplexing  to  interrogate  the 
transponders.    What  is  the  type  of  multiplexing  used? 

5.  A  transponder  communicates  whether  a  protected  area  is  alarm  or  status. 

6.  What  is  a  CPU? 


7.    What  operations  canT*  computer,  perform  for  a  CCTV  system? 


Whl0fr  device,  r^^  the  detectors? 


be  computer  managed  along  with  security  alarms? 


IQ.    List  two  ways  th^t  a  computer  can  take  inputs. 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Self  flssessment 
Answers 


1'.    Allows  other  expressions  to  be  made  from  bjnary  language  of  computer. 


a. 


A 


Example:    Printers,  CRT 
On  '^a  screen. 

i  ■  .  '  . 

3.  Tapes,;  disks,  slide  projector,) CRT,  printer." 

4.  TDM  (Time  Division  Multiplexing). 

5.  Secure  .  > 

6.  Central  processing  unit. 


7.    Manage  system  fpr  pan/tilt  control,  zoom  lens  control,  scanner  control 


8.  Transponder. 


■  s 


.9.    Environmental  controls,  opening  and  closihg  of  doors,  CCTV  control . 


,10.    Terminal,  tapes,  disks. 


i 
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Post 

Assessment 


List  the  major  parts  of  a  computerized  accents  control  system. 


2.    What  device  is  used  to  monitor  the  detectjirs? 


list  'l 


two  forms  of  computer  input. 


4.    List  two  forms  of  computer  output, 


5.    What  is  the  full  name  of  a  CRT? 


\ 


7. 
8. 


A  device  that  converts  digital  signals  into  print  and  visual  displays  is  called 
an  .   control . 


List  two  functions  of  CCTV  that  carv  be  controlled  by  a  computer. 
Which  multiplexing  system  is  used  in  a  comi^i^fRcat^on  processor? 


9.    What  are»the  three  basic  functions  of  a  computer? 
10.    What  are  the  two  modes  of  security  that  can  be  reported  by  a  transponder?  " 
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Instructar  ^ 

Post  Assessment  Answers 


1.,  "Digital  computer  processes,  comkjfiication  processor,  transponder,  detectors. 


2.  Transponders' 


3.    Keyboard  terminal,  punch  cards,  magnetic  tape  or ^through  a  communication  processor. 


4.    Tapes,  disks,  CRT,  printer,  slide-projector. 


\ 


5.    Cathode  Ray  Tube. 


6.  Interface. 

•  ) 


7.    Zoom  lens  control,  pan/tilt  control,  scanner  control 


8.    Time  Division  Multiplexing  (TDM) 


9.    Memory,  input-output,  central  processing  unit. 


10.    Alarm,  secure. 
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SupplementarA^ 
References 


•  Barn^ird,  Robert  L.    Intrusion  Detection  Systems:    Principles  of  Operation  and 
Applications.    Butterworth  Publishers.    Boston.  1981., 
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KEY  ACCESS  CONTROL 


Goal: 


The    apprentice    will  be  able  to 
describe  itey  access  control  and 
its  application. 


ERIC 


Performance  Indicators: 


1.  Describe  key  system  for  access 
control.* 

2.  Describe  applications  of  key  accesis 
control  syj|te«is,  ♦ 
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Guid€ 


*  Read  the  goal  and  performance  indicators  for  this  package 

*  Read  the  vocabulaVy  Vist  to  learn  new  trade  terms. 

*  .Stf&dy  thel  introduction  and  information  sheets. 

*  >Coijip1ete  the  job  sheet.  , 


*  Complete  the  self  assessment  and  tiheck  your  own  answers. 

*  Complete  the  post  assessment  and  'have  the  instructor  check  your  answers 
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*    Starter  key  '  '   ^  '        '  . 


J. 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Introduction 


The  traditional  lock  and  key  systsmvoffer  very  lTt'tle  promotion  against  a  skilled 
burglar.    The  burglar  has  skill  ^n^jpening  locks.    Security\ alarm  systems  have 
moved  toward  card  Recess  controls  and  digital  key  systems  to. get  the  needed 
protect ibri.  .  '      .  , 

4  ' 

Keyed'  switch  locks "c^n-  be  very  effective  in  access  control..  The  keys'  must  be  part 
of  a  system  and  linked  with  the  alarm  sy^t^m.  .-Installers  must  understand  how  to 
use  keyed  locks  and  their  appl ications'  in  alarm  systems.  , 
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Ihformatidh 


The  control  of  access  by  keys  has  been  greatly  improved  irPthe  la^t  fev/  yea^s\  At 
one  time  access  was  one  tock  and  one  key.    Later,  the  use  of  master  keys' allowed  a 
persoh^to  open  many  locks  with  one  key.    Some  systefl^  have  been  developed'to  make 
keys  into  an  effective  contr^ol  method.  '  ' 

An  example  of  l<ey  control  is  the  Control ock  System  which  is  built  by  the  Silent 
.Watchman  Company  of  Columbus,  Ohio. 


ft. 


*  Each- key  that  is  issued,  to  employees  identifies  the  holder  of  the  key.    The  lock 
on  the  main  door  is  connected  with  a  recorder.    When  the  lock  is  turned,  it  records 
the  day,  'time  ancl  key  num'ber  on  hard  copy.-   The  control  ock  works  with 
a  starter  key  and  a  release  key.    Whan  the  starter  key  is  turned,  it  releases  the 
release  key.    The  release  key  becomes  the*starter  key  on  the  next  lock.    Any  ' 
number  of  locks  may  be  on  this  sequence.'  The  last  lock  in  the  series  activates 
the  control ock  from  the  inside  and  allows  the  master  key  to  secure  the  front  door. 

.A  diagram  of  the  system  is  shown  below. 

V         -  .         LOCK  A  LOCKS       ^  ' 


r 


1. 


utARTrnKtY 

SECUPFSLOCK  A 
KEY  WMICM^neCOMt  S 


2. 


CCX^KBSTARTrM 
KEY  L(X:K  BHElEASt 

KEYGOES  roNExr 

lcx;k  on  main  lock  fnriowi , 


"OutSilH 
'  Of 
\  MAIN 


1^  • 


ANYNUMIU'MOJ  L(K:KS  MAY  BF 
ON  THIS  ISCQUENCE  UN  Dl. 


3. 
i 


•ilDC 
VIEW 
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SECUnrOLOCK  ACTlVATf  ' 
CONTMOIOCK'  EMOM  THE 
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TYPES  OF  SWITCH'lOCKS.  .. 


V 


Switch  locks  are  made  to  function  as  on/off,  shunt  and  momentary  switches.    The  on/off 
type  switch  lock  arms  and,  disarms  the  alarm  systems    A  shljnt  switch  removes  a  portion 
of  the  proti^ctive  system  from  the  circuit  to  allow  entry  i.nto  a.  protected  area  with 
an  alarm.    Momentary  switches  allow  a  dela>  time  so  that  the  system  can  be  armed  and 
the  person  wilT'have  time  to  exit  the  area  before  it  alarms. 

Switch  locks  are  dassiTied  as  round  key/ rotary,  flat  key,  pick-resistant  and  cam 
locks.    Thfey  can  be  purchased  according  to.  the  positions  in  whidh  the  key  can  be  '  r 
remoyed  from  the  lock.    Some  keys  art-e  removable  in  the  make  position  and  others  in 
the  break  position.    Keys  are'also  sold  according  to  their  circuit  description.  The 
key  switches  are  described  as  2  or  3  pole      switches  and  the  number  of  pos.itions 
I  on  the  switch.    A  security  rotary    lock  is  shown  in  the  followiKg  picture.  ' 

SECURITY  ROtUrY  SWITCH  LOCKS  - 


HOW  TO  ORDER 


The  security  o\  the  control  unit  o(  a  burglar 
alarm  system,  can  be  greatly  enhanced  by  the 
addition  o(  a'  Medeco  Rotary  Switch  Cock. 
Functions  of  the  lock  may  be  Varied  to  encom- 
pass many  dillerent  applications.  Ideal  as  a 
(unction  switch  for  any  burglar  alarm  control. 


)LOCK  & 
^     2  KEYS 

FUNCTION 

60-1000 

360*  No  Stop 
Key  Pulls  In 
Position^  1  thfu  6 

APPLICATIONS      .  .  .         .  .  '  - 

■/  ■     ■    .  • 

The  sequence  locking  system  can  b^  built  into  an  alarm  system.  When  the  last  lock 
-is  secured,  the  alarm  will  be  activated.-   An  owner  can  monitor  opening  and  closing 

times  and  after  hour  access  by  employees.  Thi<s  feature  ha^.been  a  big-saver  for 
,  firms  that  have  problenjs  withvemployee  theft.    Some  companies,  use  the  controldck 

to  monitor  their  area  supervisors  visits  to  individual  stations,  ^ach^area 

supervisor  is  issued  a  letter  key  and  is  told  to  cycle  the  control ock  on  each 

visit.    It  leaves  a^record  of  the  date  and  time  of  vfsit  and^  the  hours  spent  at 

the  station.         <^  • 

t       ■  ■         .   I  ■  "    "    ■  ' 

The  tape  from  a  controlock  Wis  become  court  evidence  in  maity-' cases  of  employee 
V  theft.    When  employees  know  that  tlrfey  are  bfeing  monitored,,  it  reduces  the  temp- 
tation of  theft.  ^  • 

'There  are  many  applications  .for  key   •    control    systems  with  a  sequence  locking,  ' 
system.  >  .  * 
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Complete  the  ^job  sheet. >  .       .  '  - 

Complete  the  self  assessment  and  check  answers. 

Complete  th'e  .post  assessment  and  have  the  instructor  check  your  answers, 


\ 
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INSTRUCTIONAL^ LE ARMING  SYSTEN^S 


heet 


EXAMINE  A  SWITCH  LOCK ^  '  '        .  ; 

> 

^   Obtain  one  orjnore  examples  of  keyed  switch  locks • 
'  Tuj>n' key  in  lock  and  observe  movements, 

-  How  many  switching  positions  do  you  observe? 

-  At  which  positions  can  the  key  be  removed  from  the  lock?" 

-  •  Can  you  find  the  contacts? 

*    Read  the  manufacturer^  recommendations  for  installation  and  use  of  switch. 

-  Do  you  understand  the  recommendations? 

-  *Cah  you  install  this  switch  in*  a  system?  .  / 
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'  insIructional  l^ar"ning  systems 


•Self 

Assessment 


t  f 

1.    What  is  the  purpose  of  a  shunt  switch?' 


2.    List  two  other  functions  (other  than  shunt)  , of  key  switch  locks?" 


List  \Jh>fefi'classes  of  switch  locks? 


t    ^    What  IS  a  sequential  lock'in'g  system? 


Why  is  . a  hard-copy  record  of  locking  dates  and  times  important  in  security 
systems?  ,  .  ' 


]  V 
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INDIVIDUALIZED  LEARNING  SYSTEMS 


Self  flssessment 


1.  •  Remoye- a  portion  of  the  system  from  the  ciroiit, 


2.    On/off  a nd^ momentary  functions. 


,3.    Round,  flat,  rot£rry.,  cam  and  pick-resiltant, 


4.    Uses  a  starter  key  and  a  release  key.    One  key  must  be  turned  before  the  other 
will|Worl<.        '  .  '  •, 


5.  -Preven^  employees  fron)  c(^fter-hour  visits  to  business.  If  they  do  enter  at 
unauthorized  times,  the  record  will  identify  the  person  by  their  .individual 
key  identification.  '  •  .  • 


■    INSTRUCTIONAL  LEA'RNING  SYSTEMS 


Assessment 


A 


switch  removes  a  portion  of  the  system  from  the 


circuit. 


switch  delays  the  arming  while  the  owner  makes  an 


exit  from  the  protected  area. 


The  controlock  system  uses  a'starter  key  and'§ 
a  locking  sequence. 


key  in- 


;How  can  we  determine  who  used  a  ,key  to  make  eii^try  into  a  f^otected 'area? 


List-four  types  of  switch  locks  according  to  their  general  classification. 


INDIViDUAtlZEp  LEARNING  SYSTEMS 


'1,    Shunt  -  - 


^  2.  .flomentary 


' 3.  Release 


4.    Uy.^the  hardcopy  record.    Each  key  holder  is  identified  on  their  key. 


5.    Round,  fHat,  cam,  pick-resis'tant,  rotary, 


.  .1. 


Rir 


875 


INDIVIDUALIZED  LEARNING  SYSTEMS 


Supplemen|^afy 
Refere/ice 


\ 


*    Security  Distributing  ^Nid  Marketing  Magazina.    P.O.  Box  272,  Xulver  City,"  CA.  9023'0, 
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...VEHldn^/VL  ACCESS  CONTROL 


ERJC^ 


The  apprentice  will  be  able  to 
describe  vehicular  access  control 
systems. 


Performance  fndicators: 

1.  Describe  use  of  l^ve  guards. 

2.  Describe  door  and  gate  operators. 


3.    Describe  mechanical  1 
digital  key  systems. 


A*    Describe  coded  carj^key  access 
systems. 

5.  Describe  voice  identification  ' 
systems. 

6.  Describe  CCTV  remote  control. 

it  ' 

7.  Describe  magnetic  sensors. 

•      \  - 


INSTRUCTIONAL  LEARNING' SYSTEMS 


CCTV  remote  control 
Cipher  locks 

r. 

Coded  cardltey 
Digital  key 
Door/gate  operator  ' 
Magnetic  sensor 
Voice  ide^ntif icatd^on 


v.... 
■  r- 
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INSTRUCTIONAL  LEARNING  SYSTEMS  . 


Study  Guide 


•  Read  the  goal  and  performance  indicators  for  this  package. 

•  Read  the  vocabulary  list  for  this  packag.e* 

•  Study  the  introduction  and  information  shieets. 

•  Cc^plete  the  job  .sheet. 

^   Complete  the  self  assessment  and  cTieck  answers. 

•  ^Complete  the  post  assessment  and  have  your  instructor  check^  the  answers, 


J 
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INSTMUCTIONAL  LEARNING  SVSTEMS 


Introduction 


Access  control  la  an  ever-increasing  problem.    More  and  more  people  and  vehicles 
are    moving  about  than  at,  any  time  in  the  past.      With  this  irvflux  of  people  and 
cars,    crime  and  vandalism  have  become. a  major  problem.    Ln  order  to  carry  on  an 
orderly    business,    many,  firms  must  control  the  fldw  of  traffic  that  enters  and. 
'  l«<aves  their  premises.    Parking,  is  one  part' of  the  vehicular  access  pt^blem.  _ 

This  package  will  introduce  tthe  apprentice  to  some  conce^jts  of  vehicular  .access 
control.  .  The'  control  systems  range  from  very  simple  ones  to  'highly 
sophisticated  sy&tems.  The  greater  the  security  threat,  the  more  complex  the 
system  will  become.  --Experience  will  lead  the  apprentice  into  these  complex 
systems,  .  ■    .  * 

\         ■    ■  -  • 


.ERIC 


Mo 


INSTRUCriONAL  LEARNING  SYSTEMS 


Information 


f 


Vehicular  access  control  Involves  the  same  devices  that  are  used  Iti. other  types 
of  access  control  systems.    Those,  devices  may  be:'  .  .  * 

•  '  / 

,    *    Live  guards  .  .  • 

*  Door/gate  operators        *     -  , 

*  Mechanical  loclts  using  keys  or  cipher  locks    '  ' 

*  Coded  cardkey  systems  including  magnetic,  fingerprints,  etc." 
Voice  identification  '  ^ 

'   .     *    Remo'te  confrol  systems  using  CCTV  '     .  .  •     '  ' 

*  Magnetic  sensors 'that  trigger  gate  mechanism  when:  cars  pass  over  lihem 

Live  Gufirds  '  . 

Many  park^ing  and  vehicular  accesses  are  controlled  byj  live  guards.  The  motor^ist 
must  pi^esent  I,D.  to  the  guard. before  entering  , the  ccAitrollfed  access  area.  Live 
guards  and  dogs  are  the  oldest  forms  of^  access  co'ntrol. 

Door/Gale  Operators  ;  ^ 

Electric    door    and    gate  openers  -can  be  controlled  by  coded  cardkey^   to  allows 
authorized    access.      The    motorist    inserts  the  cardkey    into    a    reader    which  ^ 
confirms    their  right  to  accBss.      These  dodr  and  gaKe^ operators  can  handle  very 
heavy    doors  and  gates.      The  operators  can  be  purchased  as  light  comm^cial  or 
heavy  duty  types.    A  picture  of  a  door  and  gate  operator  inechanisoi  is  shown. 

DOOR  AND  GATE  OPERATORS  HELP 
THWART  THEFT  AND  VANDALISM  ^    .  ' 

A  com]))!*!!*  \\x\v  of  industrial  and  \  ^ 

cotniiuTcial  edectric  door,  pite*  and 

^rdlr  operators  to  control  accrss  is  -j^he  operators  are  available  for  use 

avadahle  Iroin  Staid(,*>  \enico,  De-^  ^        h^avy  duty  and  standard  hi-lift 

^or  vertical  lift  doors:  slide  and  swing 
*  gatcsrJieavy,  rolling  steel  curtains,  ' 
rollinjf  grilles;  sliding  doors  and  bar- 
rier gates.  One-,  two-  and.  three- 
button  manual  operation  is  standard; 
automatic  operatioti  is  optional. 
^  Oi)erators  are  availal)le  for  d(H)rs 
up  to  440  s<iuare  feet— from  light 
commercial  operators  to  heavy-duty, 
three-button  jackshaft  operators. 

V  PRODUCT  INPO .  CiNCLt  270.  READER  SERVICE  CARD  *  ^ 
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%7 


Information 


Mechanical  tocks 


Mechanical  locks,  for  vehicular  access  contFol  are  of  two  types.  The  locke*,  may 
be  operated  with  keys  or  by  cipher  locks.  Cipher  locks  'require  that  proper  keys 
be  punched  in  sequence  in  order  to  open  a  gate.  A  cipher  lock  is  controlled 
electronically.    A, cipher  lock  system  is  shown  in  the  following  photograpm 


f 


Digital  key  systems  are  miniatur^  computer  systems  that*  operate  doors  and  gates. 
These  systems  arfe^  set  according  to  Codes  and  offer  10,000  combinations  of 
^odipg.    A  digital  key  system  is  shown.  ^ 


n  i  i  i  !  !  l!  I  n  ^ 


i 


m 


Corby  DiKital  K^* 
^    Model  100  } 


Coded  Cardkey  Access 


DIGITAL  K^Y  SYSTEM 

New  Model  UK)  Dij^ital  Key  Sys^ 
tern,  available  Iroin  the  Electronics 
Division  of  Corl)y  hidustries.  Inc., 
WliitehalK  FA,  utilizes  inte<:rateci 
circuits  to  furnish  the  usc\r  with  a 
l^ickproof  electronic-'  )\y  that  can 
operate  at  ans'  \ oltaj^e,  six  to  24  \ olts, 
AC;  or  DC, 


Coded  cardkey  acces^  has  been  discussed  in  detail  in  other  packages,  A  driver 
inu3t  insert  a  cardkey  into  a  reader  to  gain  access  to  an  area.  The  reader  can 
read  a  code  •number  fof  the  authorized  motorist  and  open  an  access  gate  or  door. 
Handprints  and  fingerprints  may  also  be  used  as  identification  on  a  coded 
cardkey  system.*     The  levels  of  security  threat  will  determine  how  sophisticated 

be^^     The  magnetic  stripy  is  the  most  basfc  type    of  cardkey 


the  system  will 
identification. 


1., 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


TV 


Information 


Voice  Identification  •  ,        '    /  .    ■■     ■  "  ' 

Voice  Identiflcatibn  is  one  type  of  access  control,.  Pre-recc(r dings  of,  voices*  of 
authorized  persons  are  matched  against  voices'  requestlxng  access  to  an  area.  The 
computer  makes  the  jmatjch  and  either  allows  or  denies  access^  In  practice,  a 
motorist  drives  uo  to  a  speaker  and  gives  their  name,  Thej^r  voice- is  matched 
with  a^pre-recxj^tdiing.  If  the 'voice  characteristics  match,  ;the  gate  is  opgined 
eleGtronica]^j£i,*^  •  ^  %  ■ 

CGTV  Remote  Control  Systems  I  *       i  . 


s 


CCTV    systems  may  be  used  to  control  access  at  remot!e  locaMgns  such  as  jiarking 
lots,^  The  driver  pulls  up  to  a  gate  and  looks  into  the  COfP^  ipamera  and  shows  an 
I.D.  b^dge!'    .A    security  guard  monitors  the  CCTV  at  some  central  site".      If  the 
driver  matches  photographs  and  I.D.  with  those  on  the  guard'$  list  of  aythorized 
personnel,  the  guar^jl^hen-  opens  a  gate  by  remote  control,       |  , 


Magnetic  Sensors 


When  a  vehicle 


JuUs 


Traffic  lights  are  of terj^ controlled  hy  magnetic  sensors, 
up  to  an  intersection,'  a  magnetic  sensor  lets- the  light  know  tJhat  someone  is 
waiting  and  the  light  will  turn  green,  ^  Aitpprt  parking  lots  use  magnetic 
sensors  to  open  barriers  at  parking  lot  entrances.  ■  The  car  pulls  up;  a  ticket 
is  dispensed  to  the  driver;  and  the  bar^rier  is  lifted.  After  the  car  passes 
under  the  baprier,  it  is  lowered  to  get  ^eady  for  the  next  Veh:^cle. 


:RJC 


\ 


INSTRUdtlONAL  lEARfMING  SYSTEMS  ■ 


%  .  Complete  .the' job  sheet.  /  '  ' 

%  Cbmplete  the 'self  assessment  and  chej;k  ^u'r  answers.  •  \ 

•  ♦>         -  /   ^  .        **      »  ^  . 

w  Complete  the  post,  assessment,  and  have  instructor  check  your  answers.' 


f 
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Job  Shieet 


QS&im  A  CONTROLLED  ACCESS  ENTRY  "  .  *  ^  ^  , 

•   Visit  a  site  that  has  contrplled  access  entry,  i,e.  government  facility, 
''  factory,  parking  lot,  airport.  - 


;  > 


Observe  how  vehicular  access  is  controlled,"  .  * 

-  Are  magnetic  sensors  used  to  ^announce  thp  arrival  of  a  vehicle? 
i.e.      Tickets  coining  out  pf  machine. 

-  Are  iden^fication  cards  requiredT^ 

-  How  is  identity  verified?    i.e.  handprint,  fingerprint,  photograph. 


number  on  magnetic  stripe 


IN^TRUCTIONAMLEARNJNG  SYSTEMS 


Self 

Assessment 


1*    A  lock  that  requi^s  keys  to^  be  punchwed  in*' sequence  is  called' a 

lock* 


r 


2.  .  A;key  system  thatw^^actyally  involves  a  miniature  .computer  to  process  ^ 
the  combination"  codes  is  a  J  key  syi^^m. 


3.    Wha(€  is  the  most  comrhon  identification  method  found  on  coded  cardkeys? 


A.    What  alerts  the  traffic  light  to  change  when  your  car  rolls  up  to  an 
intersection?       ;  >  ^  . 

5.    Which  control  device  is  most  often  used  in  remote  control  systems? 
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^  Self  Assessment 
Answers  " 


^      1..^ Cipher  " 


"„    2.  Digital 


/ 


3.  *  Magnetic  stripe 


*A.    Magnetic  sensor 


5.  CCTV 


^  IF 
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Post 
Assessment 


V 


1.    What  is"  a  c.oihmon  device  that  opens  gates  for  contr^l^  access^ 


2:    Digital^ kfey'  systems  offer  some  . 


•combinations  of  coding. 


List  th^ee  types  of  identification  used  in  coded  cardkey  access  systems? 


■  ( 


A.    The  barriers  at  entrances  to  airport  parking  lot»  are  actuated  by 
  ,    <n    sepsors  that  react, to  the  vehicle. 


5. 


in  order  to  open  a  gate. 


locks  require  that  proper  keys 'be  punched  in  sequence 


/ 


/ 


/ 
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f^ost  Assessment 
Answer/i 


1.    Gate  ope/ator 


.2.  10,000 


3.    Magnetic  stripe  code,  fingerprint,  handprint,  photograph  » 


4»    Magneltlc  sensors 


5.  -  Cipher 


»  » 


/ 
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♦ 

^  Supplementary 
References 


Security  Distributing  and  Marketing.  >.Q.^px  272,  Culvejr  City,  *CA.»  9b230.. 


s 
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TELEPHONE  SERVICES 


Goal: 


The  apprentice  will  be  able  tp 
describe  telephone  services 
for  alarm  system  operation. 


V 


Performance  Indicators: 


!•  Describe  telephone  rate  structure, 

2,  Describe  tariff. 

3,  Describe  repair  orders. 
h.  Describe  RJ  31  X  jack. 


INSTRUCTIONAL  LEARNING  SYSTEMS 


•''Read  the  goal  and  performance  indicators  for  this  package.  ' 

•  Read  the  Vocabulary  list  for  this  package. 

•  Study^the  introduction  and  information  sheets, 
w   Complete  the  job  sheet.  *  • 

•  Complete  the  self  assessment  and  check  answers. 

•  Complete  the  post  assessment  and  have  your  instructor  check  the  answers. 
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Vocabulary 


^  #   AT  &  T^^erican  Telephone  and  Telegraph) 
•   Public  Utility  Commis^Loner 


RJ  31  X  phone  jack 
Tariff 


1 


INSTF^UCTIONAL  LEARNING  SYSTEMS 


/ 


Introduction 


V. 


A. 


Seci/rity    alarm    systems  are  becoming  highly  dependent  upon  telephone    lines  as 
carriers  of  the,  signals,    digital  coramunicatojfs  have  made  it  possible  to  carry 
alarm    signal?  on  voice  grade  telephone  lines.     The  alarm  systems  are  becoming  a 
part  of  regular  telephone  services,  ' 


An  apprentice  needs  to  know  some  of  the  basic  requirements  of  telephone  rates, 
tariffs  and  hookups.  For  effective  service,  a  good  relationship  must  be 
developed  with  local  telephone  companies. 


> 


J  y 
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Information 


/ 


Hov  are  rates  determined?  * 

Dedicated  phone  lines  are  leased  from  the  telephone  company*  Rates  for  leased 
lines  are  determined  by  the  Public  Utility  Commissioner,  Digital  communicators 
operate  on  ordinary  phone  lines.  The  regular  telephone  rates  apply  to  these 
systems  whether  the  lines  are  used  to  operate  alarm  systems  or  a  busines|^  phone. 
These  rates  are  determined, by  the  telephone  company,  ♦  . 

What  is  a  tariff? 

The  rules  and  regulations  that  cover  utilities  is  called  a  tariff.  Tariff^  may 
be  a  thick  book  of  rules  and  regulations  that  govern  all  telephone  utilities  or 
it  may  be  a  single  rule  that  applies  to  security  alarm  systems.  The  Public 
Utility  Commission  administers  the  tariffs  on  telephone  use.  At  this  point  in 
time,  there  are  few  tariffs  that  specifically  impact  the  security  alarm  field. 
The  tariff  specialist  at  the  Public  Utilities  Commission  indicated  that  a  new 
tariff  has  been 'submitted  for-  the  use  c^i  digital  commujiicators  as  of  March  198A, 

How  are  telephone  repair  orders  handled?  * 

The  security  alar^  company  has  a  special  number  to  call  Sxrc  repairs  that  involve 
security  alarm  transmission.  Responses  by  telephone  repairmen  will  vary  from 
one  phone  company  to  another.  It  is  dependent  on  the  relationship  between  thfe 
^hone  company  and  the  security  alarm  ^rm,*  Security  alarm' companies  do  much  of 
the  repair  that  relates  to  their  alarm  systems.  This  trend  is  the  result  of 
delays  in  getting  th6ir  systems  restored  through  telephone  repair  orders.  ',The 
servicing  of  telephone  systems  has  become  more  complex  since  the  breakup  of 
AT  and  T,  Now  the  local  telephone  company  installs  Jacks  and  lines  but  will  not 
repair  the  ph<h\e  itself,  The  phones  are  either  individually  owned  or  leased 
from  AT  and  T.  ^      '  ^ 


What  types  of  con^nectiong  are  required? 


The  FCC  (Federal  Communications  Commission)  now  permits  direct  connection  of  FCC 
registered  equipment  to  the  telephone  line  by  standard  plugs  and  jacks. 
Telephone  company  cOupler»^  are  no  longer  required, 

The  No.  620  Direct  Connect  Cord  includes  the  plug  to  be  used.  It  plugs  into  a 
telephone  company  supplied  and  installed  USOC  (Universal  Service  Order  Code)  No, 
RJ31X  or  RJ38X  Jack.      |  •       \     ,  . 

The    No.    620  must  be  >ised  to'  "direct  connect"  equipment  that  hap    line  seizure 
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Infor/natton 


capability-  (i.e.  automatic  disconnection  of  handsets  frpm  the  telephone  line 
during  equipment  activation)  such  ass 

.    No.  663  Line  Seizure/Switching  Module 

No.  669  Digital  Communicator  ■  ^  ^ 

No.  670  Digital  Communicat,pr  ,  * 

No.  67A  Select-A-Li'ne        >  ^ 

Equipment  that  does  not  utilize  line  seizure  may  be  direct  connected  via  the  No. 
620  and  "RJ"  Jack  as  described  in  Diagram  1.  Alternatively," 
where  local  regulations  permit,  a  standard  A  pin  telephone  .plug  and  lack  may  be 
used.    Such  equipment  includes: 

No.  612  Automatic  Telephone  Dialer 
No.  660  Digital  Receiver  '% 

No.  671* Digital  Call  Director  '  * 

No.  679  Digital  Communicator 

t 

OPERATION:    (See  Diagram) 

No.  620  plugged  into  "RJ"  Jack:  Connection  of  the  handsets  to  the  incoming  line 
can  be  controlled  by  the  equipment  attached  to  the  No.  620. 

No.  620  unplugged  from  "RJ"  Jack;  Handsets  are  connected  directly  to  the 
iqcoming  line  via  "shorting  bars"  within  the  jack.  Protection  equipment  is 
disconnected  from  line.  *  ■ 


GENERAL  SPEcVpf CATIONS : 


Plug 
Conductors 
Jacket 
Length 
Termination 

Mates  with 


Miniature,  8  Position,  Keyed 
8  •  ■  ' 

Chrome  Vinyl  '  ^ 

7'    (2.1  meters)  . 
U~liUgs 

V 

USOC  (Universal  'Service  Order  Code) 
No.  RJ31X  or  RJ38X.  Jack  (Miniature  8  Position)  to  be^ 
ordered  from  and  installed  by  telephone  company 
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Information 


The  installation  instructions  for  Ademco  No.  62^  Direct  connect  cord  into  a  RJ31X 
or  RJ38X  Jacks  are  shown  in  the  following  diagrahis. 


LI§QC  No  PJ31X 
OR  RJMX  JACK 


iPROVIDED  and  INSTALLED 
rbV  TELEPHONE  COMPANY) 


ADEMCO  No  620  DIRECT  CONNECT  CORD 
(PLUG)       (CABLE)  . 


JUMPER  FOa  PLUG  JACK 
TAMPER  CIRCUIT  USE* 
(TlVCJfcLlOED  tN  RJ38X) 


SHORTING  BARS  AUTOMATICALLY 
SHORtr  1  !o  4  and  5  lo  6  WHEN  PLUG 
IS  REMOVED 


'     TO  EOUiPMENT 

1  TELEPHONE  I 
^  jtlN^INPUT  \  

BRQV^N   r-  \ handset  ,  

roAY  INPUT 
GRAY  ^  IfSE^NOIE)  I  

^  I  NOT 
^  juSED  • 

A  ^(OPTIONAL)  TO 

CLOSED  PROTECT IXAE 
^  )  (TAMPER)  CIRCUIT 


DIAGRAM  1  Wiring  and  Typical  Connections 
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The  RJ31X  is  provided  and  installed  by  the  telephone  company.  The  functional 
wiring  of  an  RJ31X  jack  is  shown  in  the  following  diagram  of  an  AA635A 
connecting  block  which  is  the  same  as  the  RJ31X. 
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Assignment 


(Complete  the  job  sheet .  ■  ' 

«  v 

Complete  the  self  assessment  and  check  answers. 

Complete  the  post  assessment  and  have  instructor  check  ,your  ansi^rs, 


IT 


\ 
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Job  Sheet 


OBSERVE^TIIE  CONNECTIONS  INTO  AN  RF31X  PHONE  JACK" 

•  Arrange  to  observe  a  journeyman  make  connections  into  an  RJ31X  Jack. 

•  Record  thp  steps  in  the  installation^ 

-  Techniques 

-  Wire  identif icaiton 

•  Testing 


V 


r 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


.Self 

Assessment 


!•    Who  sets  the  rates  on  leased  telephone  lines? 


2.  Which  rates  are  used  for  digital  communicators?  ^ 

3.  Where  are  the  tariffs  for  telephone  communications  found? 

A.    What  type  of  jack  Is  needed  for  hooking  alarm 'systems  Into  telephone  lines? 


5.    How  are  repair  ordeivS  handled? 
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( 


^  Self  Assessment 
Answers 


1.    Public  Utility  Commissioner 


2.    Regular  telephone  rates 


3.    Public  Utility  Commission  # 


1 

■k.  RJ31X 


5.    By  calling  a  specia^  number  at  the.  telephone  company, 
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Assessment 


1.    What  is  a  JJ31X? 


/ 


2.    What  is  a  tariff? 


3.    Who  sets  the  rates  on  leased  lines? 


A.    Who  determines  the  rates  for  digital  communicators? 


? 


owns  or  leases  telephones  at  present? 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Instructor 

f^ost  Assessment 
Answers 


1.    A  special  phone  jack  used* in  installation  of  alarm  systems. 


2. 


A  set  of  rules  and  regulations  that  govern  telephone  services, 
by  Public  Utility  Commissioner. 


It  is  kept 


3.    Public  Utility  Commissioner 


'A.    Telephone  companies  regular  rates 


5.    AT  and 


7  . 
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^Supplementary 
References 


Public  Utility  Commissioner 

Labor  and  Industries  Building 

Salem,  Oregon  97310 

Contact:    Jack  Bosch 

Tariff  Manager  .  . 

telecommunications  Divisiorj 
Telephone:  378-^6635 

Local  Telephone  Company 
eBusiness  Office 
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BASIC  SGUNiST'SYSTEM 


m 

• 

■t 

)  . 

V 

Goal: 

Performance  Indicators:^ 

The  apprentice  will  be  able  to 
describe  a  basic  soqnd  system.  ^ 

1.  Describe  transmitter. 

2.  Describe  amplifier. 

3*    Describe  receiver. 

V 

t 

1 

*  ^ 

A;    Describe  loudspeaker. 

I  * 

*> 

0 

.0  ( 

,    ■  1 

 _ 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Study  Guide 


<9l 


•  Read  the  goal  and  performance  indicators  for  t\)Xs  package. 

Read  the  vocabulary  list  for  this  package •  ^ 
♦ 

•  Study  the  introduction  and  inforaiation  sheets.  * 
^   .Complete  theC^job^  shpet . 

^   Complete  the  self  assessment  and  check  answers. 

•  Complete  the  post  assessment  and  have^ 

4' 


«^IV     Olio  WCJL  O 

e"jrbHiii!iiC  the  answers. 


o  ■ 
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INSTRUCTJONAL  LEARNING  SYSTEMS 


Vocabulary 


^  ArapliflLers 

^  Audio  frequencies 

^jw  Audio  frequency  amplifier 

•  Baffle  I 
^  Cone 

•  Hertz 

•  Loudspeaker 

•  Microphone 

•  Output  transfornjer  " 

•  Resistance  qouplings 

•  Speaker 

•  Transmitter 
^  Tweeter 


♦    Voice  coil 


Wot)f  er 


INSTF^UCTIONAL  LEARNING  SYSTEMS 

  .  .   mt> 


Intmduction 


Sound'*  systems  are  part  of  many  detection  systems.  Schools  of  ten  \ise_  public 
address  system3  as  the  basis  for  audio  detection  or  sound  tklscrimination 
devicea*  A  basic  sound  system  consists  of  a  transmitter,  amplifier  and 
receiver.  ^. 

An    apprentice    should  have  a  basic  knowledge  of  how  a    sound    system  operates. 
They    shiould  know  its  parts  and  \\o1f  they  relate  to  each  other.      This  package 
provid^fe  a  general  description  of  a  sound  system  and  how  it  works. 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


A  basic  sound  system  is  composed  of  the  following  parts, 

*    Transmitter  that  accepts  ^he  sound  and  converts  it  to -electrical 

energy  that  can  be  transmitted  down  a  line#    As  sound  as  made  it  creates 
vibrations •    Those  vibrations  that  can  be  he^d  by  the  human  ear  are  called 
audio  frequencies^      Hmpans    hear    frequencies    of  20  to    20,000  hertz^ 
Hert:?:  refers  to  cycles  per  second  of  the  sound  vibrations*    a  microphone 
is  a  transmitter. 


*  Amplifiers  are  used  to  magnify  the  sound  so  that  it  can  be  heard.  The 
amplifier  increases  the  strength  of  the  signal  being  transmitted* 

*  Speaker  or  Loudspeaker  i^a  receiver  that  processes  the  signal  and 
.    reconverts  it  to  voice  quality  sound* 


Transmitter 


A  telephone  transmitter  consists  of  a  round,  flexible  diaphragm  connected  to  a 
small  container  pf  carbon*  When  voice  waves  hit  the  diaphragm  it  moves  with  the 
vibrations  of  the  sound*  This  vibration  causes  movement  in  the  carbon*  If  this 
setua/ds  connected  with  a  battery ^  the  cuiyrent  will  vary  according  to  the  sound 
wavds.  This  variation  changes  the  sound  vibrations  into  electrical  waves  that 
can  be  transmitted.  A  transmitter  and  microphone  are  the  same*  The  symbol  of  a 
micro phohe  is  "|  *    A  telephone  microphone  is  shown  below; 


All  dther  microphones  work  on  a  similar  principle*  . 
Amplifiers  ' 

The  purpose  of  amplifiers  Is  to  make  signals  stronger.  The  signals  produced  by 
a  transmitter  are  weak  and  need  to  be' magnified  for  ease  of  hearing  at  the 
receiver    end.      An    audlo-f rec^uency  amplifier    is  used  to    make    audio  signals 
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Information 


Stronger.      In    one  scheme,    the  transmitter  %b  conaected  to  an  amplifier  by  a 
resistance  and  capacitor  coupling.    This  is  known  as  resistance  coupling3# 
A  diagram  of  an  audio  amplifier  in  a  total  sound  system  is  shown. 


Receiver 


A    receiver    trarisfers    electric  current  back  into    sound    waves.      A  receiver 
consists  of  a  magnet  with ^ a  coil  of  wire  around  it  and  with  a  flexible  diaphragm 
mounted  in  front  of  it.    A  telephone  receiver  is  an  example: 


Loudspeakers 

A  loudspeaker  unit .contains  a  permanent  magnet.    The  loudspeaker  consists  of: 

*^  *  Voice  coll  which  IS  a  coll  of  wire  wound  on  a  hollow  tube  at  the  ^ase  of 
the  cone.  x 
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Information 


*  Cone  that  produces  sound  waveb.^ 

*  Output  tcansformer  that  couples  the  amplifier  to  the  speaker. 

^        *    MaRnet  that  sets  up  a  magnetic  field  in  the  voice  coil. 

A  diagram  of  a  speaker  is  shown  below:  . 


' A  loudspeaker  system  which  handles  high  frequencies  is  called  a  tweeter; 
One    that    handles  low  frequencies  is  called  a  woofer.      The  box  *  surrounding  a 
loudspeaker  is  referred  to  as  a  baffle.  * 


^  7 


.  INSTRUCTIONAL  LEARNING  SVSTEMS 


:  if' 


Complete  the  job  she.et.  »  -  ^ 

Complete  the  self  assessment  and  check  answers. 

Complete  the  post  assessment  and  check  answers  with  instructor, 
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Job  Sheet 


INSPl^CT  A  SOUND  SYSTEM 

*    Carefully  inspect  a  pound  system  and  identify  the  following. 

-  Microphone  or  Transmitter 

Do  you  find  the  diaphragm  that  receives  the  sound  waves?    Do  you  find  the 
location  of  the  carbon  grains  that  help  to  convert  sound  into  electrical 
energy? 

-  Amplifier 

Does  it  have  a  resistance  and  capacitor  coupling  with  the  amplifier?^ 
What  does  the  unit  look  life?  ' 

I 

-  Speaker 

a  woofer  or  tweeter?    Where  is  the  magnet  located?  '  Do  you  find  the 
voice  coil?    Does  it  have  a  transformer?  ^What  type  of  baffle  is  foftnd? 


INSTRUCTIONAL  LEARNING  SYSTEMS  ' 


Assessment 


1.    The  cylces  per  qecond  of  sound  vibrations  is  called 


2.    Sd'und  vibrations  that  can  be  heard  by  humans  1^  called 
frequency. 


3.    Sound  energy  is  converted  to  electrical  energy  by  the 

V 


A.    Electrical      energy      is      converted    back    into    sound    energy      by  the^ 


5.    A  loudspeaker  that  handles  high  frequencies  is  called  a 


10  • 
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\ 


Self  Assessment 
Answers 


1.  Hertz 


2.  Audio 


3.  Transmitter 


4.    Receiver  or  Speaker 


5.  Tweeter 


4 


/  1 


/ 


/ 
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Assessment 


1.  An 


is  used  to  make  audio  signals  stronger, 


2.    A  loudspeaker  system  that  handles  low  frequencies  is  called  a 


3.    The  box  surrounding  a  loudspeaker  is  called  a 


/ 


A.    Draw  the  symbol  of  a  microphone. 


5.  A   

\    electrical  current, 


is*  used    to    change    sound    waves  into 


X  ■ 
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Instructor  . 

f  ost  Asseksment 
Answers 


■arr 


1.  Ainplifier 


2.  Woofer 


3.  Baffles 


A. 


X 


5.    Transmitter  or  mic/rophone 


\ 
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ft 

^Supplementary 
References 


Basic    references    in  electronics  will    provide    additional    information  as 
needed.    Manufacturers  information  and  supply  catalogs  are  another  good 
resource  for  specific  information  on  sound^gj^stems. 
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Goal: 


The  apprehtice  will  be  able  to 
describe  the  parts  and  format 
/     of  a  business  letter. 


ERIC 


Performance  Indicators: 

!•  Describe  parts  of  a  letter, 
2.    Describe  format  of  a  letter. 


•  Read,  the  vocabulary  list  for  this  package. 

•  Study  the  introduction  and  information  sheets. 
w  Comple&e  the  job  sheet. 

•  Complete  the  self  assessment  and  check  answers ^ 

•  Complete  the  post  assessment  and  have  your  instructor  check  the  answers. 


r 
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Vocabutary 


•  Body 

•  Closing 

•  Conclusion 

•  Pate 

•  Inside  address 

•  Introduction 

•  Salutation 


INSTF^UCTIONAL  LEARNING  SYSTEMS 


Introduction 


Businesses  communicate  in  a  number  of  ways.  Tl\e  most  common  methods  of 
communcation  is  through  business  letters  and  telephone  conversations.  Both 
forms  of  communication  are  vital  to  success  in  a  business. 

Business  letter  writing  is  a  simple  process  if  a  format  is  followed  in  writing 
the  letters.    The  letter  format  must  become  habit  with  the  writer. 

This  package  explains  the  parts  of  a  business  letter  and  shows  examples  of  those 
parts  in  example  letters. 
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Information 


1^ 


A  business  letter  should  be  concise,  clear  and  nl'atly  written^  Well  written 
letters  usually  get  a  positive  response  from  the  receiver • 

Parts  of  a  Business  Letter 

Letterhead  should  be  used  for  company  business*  It  looks  more  official  and 
businesslike •  The  name  and  address  of  the  receiver  should  form  the  inside 
address*  It  is  wise  to  use  titles  in  the  headings  because  soibe  receivers  may 
prefer  it  that  way*  A  date  should  be  typed  on  the  letter  on  the  opposite  side 
of  the  page*  A  salutation  can  be  Dear  Mr*  Jones »  Dear  Tom  or  Ms*  Irene  Dunn* 
The  salutation  should  be  appropriate  to  tro^  receiver*  If  you  do.  not  know  foi^ 
sure  that  the  receiver  Is  a  Mrs*  or  a  Miss,  the  Ms*  prefix  should  be  used*  If 
yo.u  know  the  receiver  is  proud  of  the  title  of  Dr*,  use  It  In  the  salutation* 
After  all,  a  business  deal  may  hinge  on  how  well  yoy  please  them* 

An  introduction  is  used  to  establish  a  rfe^£rence^  point  for  tftb  message  that  you 
wish  ^to  convey*  It  does  not  |t<M&ude  the  il^ssage  but  sets  the  stage  for  the 
message*  / 

xAe  body  of  the  letter  is  used  to  convey  the  message •  It  should  be  clearly 
stated  so  that  the  reader  can  understand  it.  Lengthy,  rambling  sentences  are 
not  good  in  a  business  letter ^  The  reader  gets  lost  and  rajects  the  idea  that 
is  being  conveyed* 

« 

The  conclusion  of  a  letter  is  used  to  summarize  the  points  In  the  messag'e  and 
make  proposals  for  the  future*  It  is  a  wrap-up  of  the  message  that  you  ,  were 
trying  to  convey  in  the  body  of  the -letter* 

Tjlie  closinR  of  a. letter  is  a  Sincerely,  Yours  truly,  Respectively  Yours,  etc* 
ffo\lowed  by  the  signature  of  the  letter '  sender  *  The  closing  is  equal  to  a  so 
Ang  /or  goodbye,  have  a  nice  day  that  occurs  when  two  people  end  a  business 
dlWussion*  Thei  closing  shoul(jl  be  as  courteous  as  though  you  were  stating  a 
verbal  goodbye*  It  leaves  the  reader  with  a  positive  feeling  toward  the  sender* 
In  business,  positive  feelings  and  responses  are  roost  important* 
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Information 


Purpose  of  Business  Letters  ,r 
\' 

Business    letters    are    vrritten  for  various  reasons, 
reasons  are: 

*  Provide  information  to  a  customer  or  client, 

*  Clarify  financial,  transactions. 

*  Request  information  from  others, 

*  Public  relatinos  with  customers  and  potential  customers, 
WrltinR  the  Letter  ^ 


Some  of  the    most  common 


The  letter  should  be  written  in  the  same  s 
communication.  In  order  to  show  the  parts 
actual  letters,  two  example  letters  are  gi 
should  follow  t|je  format  of  these  letters 
will  make  ^.good  letter  writer.  It  can 
through  businwss  letters.  Good  letters  are 
Render,  For.  this  reason,  the  process  of 
Improved, 


tyle  that  you  would  use  in    a  verbal 
of  a  business  letter  in  the  context  of 
ven  in  this  package.      The  apprentice 
and  write  their  own'.      Only  practice 
be  a  pleasure  to    communicate  ideos 
good  public  relations  for  the  letter 
letter  writing  must    be  continually 


I 


LETTERHEAD 


INFORMATION  LETTER 


JOHN  DOE  COMPANY 
Frechnglen ,  Oregon  97203 
Telephone:    (§03)  682-7312 


\ 


IDATE  WRITTEN 


January  16,  198A 


Mr,  Jack  Daniels 
Smoke  Detectors,  Inc. 
2302  S.W.  Pine  Street 
Bend,  Oregon  97801 

Dear  Mr.  Daniels: 


NAME  AND  ADDRESS  OF  RECEIVER 


SANATION 


In  regard  to  our  telephone  conversation  on  December  28, 
the  information  that  you  requested. 


I  am  sending 


The  new  smoke  detector  (Model  621)  is  an  ionization  type  detector  that 
is  far  more  sensitive  than  any  of  the  previous  models.  It  offers  the 
advantage  of  early  detection  of  smoke  which  allows  a  response  force  to 
suppress  a  fire  before  it  does  extensive  damage.  The  disadvantage  of 
this  detector  is  false  alarms  created  by  cigarettes  and  other  small 
quantities  of  smoke  that  may  be  a  natural  part  of  the  environment* 

The  price  of  this  detector  is  $18.43  which  is  conpetitive  with  other 
smoke  sensing  units.  '  . 

I  have  included  a  brochure  that  shows  pictures  and  specifications  for. 
the    621    detector  unit.     A(Lso,    an  order  blank  is  provided  for  your 
convenience,  ,  ^ 

If  I  can  be  of  further  help  in  this  matter,  please  call  or  drop  by  our 
office.  : 


CLOSING 


Sincerely, 


SIGNATURE 


NAME  OF  SENDER 


JIM  DOE,  PRESIDENT 


INTRODUCTION 


BODY  OF  LETTER 


CONCLUSION 


/ 


PUBLIC  RELATIONS  LETTER 


JOHN  DOE  COMPANY 
Frenchglqn,  OR  97203 


January  .16,  198A 


Mr.  James  Beam 
700  Hazy  Lane 
Fossil,  OR  97256 

Dear  Jim , 

Our  company  wishes  to  express  its  appreciation  for  your  purchase  of 
the  fire  alarm  system.  It  is  nice  to  Wcome  acquainted  and  establish 
friendships  with  new  customers.  It  is  personally  rewarding  to  our 
staff  as  well  as  being  financially  advantageous  to  our  corif|)any. 

We  would  like  to  help ^you.  with  your  alarm  system  needs  in  the  years  to 
come«      If    we    cannot    supply  your  needs    with    quality    products  at 
competitive  prices,  we  can  certainly  refer  you  to  fellow  suppliers  that 
can  fill  your  orders. 

Once  again,  thanks  for  doing  business  With  our  firm* 

Sincerely, 


JIM  DOE,  PRESIDENT 
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Assignment 


^  Complete  job  sheet. 

•  Complete  self  assessment. 

#  Com][)lete  post  assessment. 


v. 


( 
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Job  Sheet 


Write  business  letter  requesting  information  f roiirTh-supply  company 
or  manufacturer. 
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.Self 

Assessment 


1.    Write  a  short  business  letter  for  the  purpose  of  conveying  product 
information  to  a  customer. 


*       2.    Identify  parts  of  letter  to  assure  that  it  is  complete. 


INSTRUCTIONAL  LEARNING  SYSTEMS 


•  Self  Assessment 

Answers  / 

• 

i 


^  Does  the  letter  have: 

-  Inside  address 
,     -  Date 

-  Salutation 

^ -  Introduction 

-  Body 

-  Conclusion 

-  Closing 


INSTRUCTIONAL  LEARNING  SYSTEMS 


•Post 

Assessment 


T 


Write  a  short  letter  to  clarify  a  financial  transaction  with  a 
customer  that  believes  you  have  cheateii  him. 


\ 


Have  the  instructpr  read  and  comment  on  your  letter  • 


Did  you  fully  explain  the  financial  matter? 

Islth^  letter  vnritten  in  a  way  to  appease  or  make  him 


♦ 
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^Supplementary 
References 


•   Business  letter  files. 


A 


VIDEO  SURVEIllANCE  SYSTEMS 


) 


Performance  Indicators: 

The  apprentice  will  be  able  to 
'       describe  video  surveillance  systems. 

I.    Describe  one  camera  surveillance 
system. 

r 

2,  Describe  multiple  surveillance 
systems. 

3.  ^Describe  field  of  view  systetns. 

1 

• 

■    J   J:  ~  — 
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Study  Guid€ 


IBHBBBI 


•  Read  t^e  goal  and  performance  indicators  to  find  what  is  to  be  learned  from 
package. 

» 

•  Read  vocabulary  list'of  trade  terms. 

•  Read  introduction  and  information  sheets  for  technical  information. 

•  Complete  the  job  sheet. 

•  Complete  the  self  assessnjent  an?  che^l^swers.  .  * 

•  Complete  post  assessment  and  have  instructor  check  answers. 
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INDIVIDUALIZED  LEARNING  SYSTEMS 


Yocabularu 


Camera 

Coaxial  cable 
EleclrbnfC  switches 
Enclosures 
Field  of  jfiew 
Fixed  focus  lens 
Housing 
Image  tube 

Image  splitting  optics 
Lens 

Long  focal  -length  lens 
Monitor 

Multiple  camera  system 
'Ran/til^t  '  T 
Short  focal  length  lente 
•Si  l(^ori' target  ;•■ 
Si hgle  camera  system 
Standarcl  vidlcon  ramera 
Viclpo  sigrjal  *     •     •  , 
Wide  fleld^of  view 


4 


Zoom  lens 
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Introduction 

i4  ^ 

"X. 


Closed  circuit  television  has  been  aroftnd  for  many  years.    It  has  taken  a  long 
while  fo^  it  to  become  part  of  our  everyday  living.  ^ 

Ajhe  economic  slump  has  helped  to  promote*a  boom  in  closed  circuit  television  in 
■the  security  industry.    Security  staff  have  ^een  replaced  with  CCTV  systems  in 
order  to  trim  budgets. 

» 

A  wide  variety  of  cameras  and  other  CCTV  equipment  has  flooded  the  markets.  The 
cost  of  CCTV  systems  are  becoiping  more  economical. 

The  installer  must  be  able  to  select  cost  effective  equipment  for  a  CCTV  system. 
This  means  that  an  installer  must  know^asic  equipment  types  and  characteristics. 


^  - 
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s/ngle-camera  systems 

A  basic  closed  circuit  television  system  is  composed  of: 

-  lens  which  collects  light  from  the  scene  and  forms  an  image  of  the  scene 
on  the  camera  tube. 

"    Camera  v/hich  converts  the  visible  scene  into  an  electrical  signal  that  -is 
suitable  for  transmission  over  a  coaxial  -cable. 

-  Coaxial  cable  which  transmits  the  camera  scene  signal  from  the  camera  to 
a  monitor. 

-  Monitor  which  displays  the  picture  that  the  camera  is  taking  by  converting 
the  electrical  signal  back  into  a  visible  picture. 

The  system  described  above  \s  a  one-camera  system.    In  one-camera  systems,  an 
installer  should  consider  the  following  questions. 

-  Where  should  the^amera  be  located  so  that  all  people  in  the  doors  and 
lobby  can  be  viewed? 

-  In  what  direction  should  the  camer.be  pointed. so  that  sun  and  opening, 
■  1     doors  have  the  least  effect? 

>  ■■ 

\  -   Should  the  camera  have  2/3"  or  1"  diameter  image  tube? 

-  V/hat  field  of  view  should  be  covered? 

-  Should  a  fixed  focus  lens  br  zoom  lens  be  used? 

-  How  much  lighting  is  available  for  daytime  or  nighttime  operation? 

-  Should  the  camei*a  be  mounted  on  wall  bracket's,  recessed  in  v/alls  or 
cei^fng  or  installed  in  a  housing? 

-  What  is  the  distance  between  camera  and  monitor? 

-  What  si^e  monitor  screen  should  be  used? 

-  How  is  the  monitor  connected? 

-  Should  the  camera  voltage  be' 115  V  AC  or  24V  DC? 
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-  What  type  of  coaxial  cable  should  be  used?    RG59  or  RGll? 

-  Is  the  monitor  desk  top  or  rack  mounted? 

This  package  will  explain  some  of  these  points.    The  next  packages  in  this  series 
will  provide  specific  details  on  cameras,  leiises,  monitors  and  enclosures. 

CAMERA  LOCATION 

•V 

The  camera  should  not  be  pointed  toward  the  sun  or  an  open  door.    Large  light  levels 
will  hurt  the  picture  quality.    In  some  cameras,  bright  sunlight  will  burn  a  spot 
on  the  image  tube.    A  good  camera  location  that  will  view  people  moving  through  the 
doors  and  lobby  is  shown  below. 
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IMAGE  TUBE  SIZE  - 

All  standard  cameras  use  either  2/3"  or  1"  diameter  image  tubes.  If  cost  is  a  major 
factor  the  2/3"  tube  should  be  selected.  Where  inj^ge  quality  is  the  major  considera- 
tion, the  1"  tube  should  be  selected. 

FIELD  OF  VIEW  (FQV)  ' 

The  field  of  view  is  the  scene  that  the  camera  sees.    A  light  source  (sunlight  or 
lamps)  illuminate  ^the  scene.    Party  of  this  light  is  reflected  to  the  lens  of  the 
camera.    The  camera  collects  the  light  through  the  lens  and  focuses  it  onto  the 
ima^e  tube.    The  image  tube  converts  the  visible  image  into  electronic  signals. 
A  video  signal  is  transmitted  by  coaxial  cable  to  the  video  monitor.    A  field  -of 


view  is  shown  in  the  following  diagram. 


8CENR 


TYPE  OF  LENS 


The  field  of  view  is  determined  by  the  type  of  lens  used.    A  short  focal  length 
lens  has  a  wide  field  of  view,    A  long  focal  length  lens  has  a  narrow  field  of 
view.    Lenses  will  be  of  two  types: 

-    Fixed  focal  length  lens 


Zoom  lens 


The  fixed  focal  length ^lens  must  be  selected  to  match  thespecific  requirements  of 
a  job.    A  zoom  lens  has 'a  variably  f^al  length.    Zoom  lenses  are  more  expensive, 
than  fixed  focal  length  -lenses.    The^oom  lens  allows  many  field  of  views  with  one 
lens.    Lens^  will  be  discussed  in  detail  in  a  separate  package. 

SCENE  LIGHTING' 


The  standar.d  vidicon  camera  will  function  in  most  situations  where  a  normal  amount 
of  light  is  available.    TrT'cases  where  the  camera  must  face  bright  lighjis  or  sun- 
light,^  a  vidicon  with  a  silicon  target  should  be  used.    The  silicon  tube  is  more 
sensitive  (10  to  100  times)  than  the  standard  tube.    It  is  also  more  expensive. 
Other  types  of  Cameras  are  designed  for  use  In  dim  tight.-  The  camera  types  wilt  be 
dealt  wit*i  in  detail  in  a  sepaf'ate  package.  »      '  - 
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CAMERA  INSTALLATION 

^  •  '  '   I 

A  camera  may  be  installed  in  one  of  three  ways: 

-  Mounted  on  a  simple  camera  bracket. 

-  Recessed  in  the  wall  or  ceiling. 

-  Placed  in  attractive  housings  or  enclosures  that  provide  protection 
from  the  environment  and  vandalism. 

A  simple  mounting  bracket  is  shown  below. 


I 


A  ceil'ing  enclosur'e  for  a  recessed  installation  is  shown 


\ 

4pA  .housing  for  an  indoor -pamera  is  pictured  below. 
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CAMERA  POWER 

Most  cameras  operate  from  115  vol^  or  24  V  power.    If  115  volt  is  available  at  the 
camera  site»  it  should  be  used.    If  a  camera  is  to  be  operated  at  a  remote  location, 
a  step-down  transformer  will  be  needed. 


COAXIAL  CABLE 


The  RG  59  and  RG  11  coaxial  cables  transmit  both  camera  power  and  video  signal. 
If  cameras  are  located  in  remote  areas,  one  cable  can  be  used  for  both  needs.  The 
details  of  cable  selection  and  connectors  will  be  dealt  with  in  a  separate  package. 


MULTIPLE  CAMERA  SYSTEMS 


Once  single  camera  systems  are  understood,  .it  takes  very  little  more  to  understand 
multiple  camera  systems.    There  are  two  remaining  questions  that  are  specific  to 
.multiple  camera  systems.  -  .  , 

-   Will  a  single  monitor  be  enough  for  each  camer.A^   -  -  ^  


Will  the  picture  fro"Hi/^ch  x:amera  switch  into  a  single  display  monitor 
by  an  electronic  switcKer..     ,  , 


lis  will  depend  or  the  preference  of  the  customer  and  the  r)umber  of  people  moving 
irough  the  camera  areas.    If  a  large  number  pass  through  an  area,  all  cameras 


Thi 

througn  the  camera  areas,    it  a  large  number  pass  tnrougn  an  area,  a u  camera^ 

should  use  separate  monitors.    If  only  a  few  people  move  about  the*  area,  -a'sing-le 

monitdr  and  switcher  should  be  used.  '  . 

*  'f 

WIDE  PIELD  or  VIEW  SYSTEMS  i  .  ' 

The  applications  of  wide  fields  of  view  can  be  made  with: 

-  Pan/tilt  platforms.  1 

-  Multiple  cameras  to  break  a  wide  area  into  smaller  fields  of  view. 


-    Fixed,  v/ide  field  of  view  lens  on  a  standard  camera. 

A  pan  system  allows  the  camera  to  move  horizontally.  A  tilt  system  moves  the 
camera  up  and  dov^n.  A  pan/tilt  platform  requires  motors,  switches  and  timers 
to  move  the  camera.  -  . 

A  pan/tilt  field  of  view  is  shown  in  the  following  picture. 
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FIXED  I 
F.L.  FOV  ^ 


CCTV  CAMERA 


PAN/TILT  DYNAMIC  FOV 
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WIDE  FIELD  OF  VIEW  CAMERA 

Several  techniques  are  "used  in  getting  a  wide  field  of  view. 

-  110  degree  FOV 

-  180  degree  FOV 

The  110  degree  FOV  is  obtained  by  using  a  4.8  mm  lens.    This  system  is  used  in 
lobbys  and  elevators.    The  180  degree  FOV  requires  two  100  degree  lenses.  The 
lenses  we  mounted  at  90°  angles  to  each  other,  one  on 'top  of  tlie  other.  One 
monitor  handles  both  lenses.    A  180  degree  FOV  camera  system  is  shown.  - 


IMAGE  SPLITTING  OPTICS  '  t  '  ^ 

Image  splitting  involves  displayirig  more  than  one  camera  scene  on  a  single  monitor. 
This  may  be  done  with:  ,  \ 

-  Two  cameras,  two  cables,  an  electronic  splitter  and  one  monitor. 

-  One  camera,  one  split/ter  and  one  monitor. 

A  small  optical  splitter  is/screwed  into  the  camera  "C"  mount.  Twotlense^re 
then  screwed  into  the  spli/tter.    This  caus-es  the.  two  scenes  to  be  displayed  in  a 
split  image  on  the  monitor.    The  camera  views  one  scene  and  the  splitter  l$ns 
views  another.    The  twitrlens  image  splitting  qptics  is  shown  below. 
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rmation 


SWJTCHEt^S 


Electronic  switchers  can  be  used  to  display  several  camera  scenes  on  one  monitor. 
Each  camera's  scene  is  shown  in  turn  on  the  monitor.  Indicator  lights  show  which 
camera  is  being  displayed.    A  switcher  system  is  pictured  below. 


I 


CAMERA 
CAMERA  cOEh" 


MONITOR 


VIDEO  xuy^xyi 


VIDEO  OUT 


□ 


I 


J. 
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Assignment 


•  Complete  job  sheet, 

•  Complete  self  assessment  and  check  answers. 

Complete  post  assessment  and  have  instructor  check  your  answers 


INSTRUCTIONALtEARNING  SYSTEMS- 


Job  Sheet 


EXAMINE  CCTV  SYSTEMS       '     ,  •  ' 

••  Visit  a  supply  house  with  a  variety  of  CCTV  equipment  and  supplies 

•  Make  i  list  of  equipment  types  available  and  prices. 

■  ■'  1  • 

-  Cameras  o 

^    Coaxial  cable  ' 

-  Coaxial  connectors  I 

fa 

Lenses 

-  Svritchers 

-  Monitors  •  *  j8? 
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5€lf 

Assessment 


•1.  The 


.  2. 


camera  tube. 
The 


collects«.light  from  a  scene  and  forms  an  image  on  the 


transmits  the  camera  scene  to  the  monitor. 


'  3.    What  might  happen  if  a»  camera  is  pointed  at' strong  light? 


4;    Would  you  expect  the  best  image  quality,  from  a  2/3"  or"  1"^  image  tube? 


5.    Which  part  of  the  camera  converts  visual  images  into  video  signals? 


,    6.    A  lens  with  a'variable  focal  length  is  .called  a 


lens. 


7.    A  long  focal  length  has  a 


field  of  view. 


^8'.    Why  are  comeras  placed  in  housings  and  enclosures? 


9.    What  is  a  switcher  used  for? 


10.  "  

monitor. 


< 


optics  allow  more  than  one  camera  to  display  on  a, single 
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1.  Lens 


2.    Coaxial  cable 


'3.    Might  burn  th$  image  tube. 


4.  1"- 


5.    Image  tubes 


6.  Zoom 


7.  Narrow 


8.    To  protect  from  environmental  conditions  and  vandalism. 


9.    To  allow  .more  thanXone  camera  to  display  on  a  single  monitor. 


10.    Image  splitting, 


V 


0' 


r 
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Post 

Assessment 


.  1.  A 


image  tube  is  less  expensive  of  the  two  standard  sizes 


2.    What  is  used  to  transmit  the-  q^mera  scene  to  the  monitor? 


3.   .The  scene  that  a  camera  sees  is  called  a  \ 

^  •  — V 


4.    The  image  tube  converts  Visible  images  into 


5.    What  is  a  zoom  lens? 


6.    A  short  focal  length  has  a 


field  of  view. 


7.    Can  115  volt  power  be  used  with  CCTV  camera? 


signals 


8.  A  pan  system  allows  camera  to  move 
9. 


10. 


A  device  that  allows  several  camera  "scenes  to  b?  shown  on  one  monitor  is  an 
electronic*"   ■. 

Both  camera  power  and  video  signals  can  be  transmitted  on  the  same  types 
of  • 
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1.  2/3"  •  .  • 

2.  Coaxial  cable 

3.  Field  of  view 

4.  Video  signals 

5.  One  with  a  variable  focal  length 


6.  Wide 


/5 


7. 

\  8. 

■9. 


Yes 

Horizontally 
Switcher 


10.    Coaxial  cable 


.  1 .  ■ 


■  .1 


/ 


^111  nil  I  nil  I ilir il  l 


0 
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Supplementari^ 
References 


.\  'r 


Security,  Distcibutinq  and  Marketing  Magazin^:^  P.O.  Box  272,  Culver  City,' 

CA   90230^    (Several- past  issues  have  good-  articVes  on  CCTV  'sVitems , 


V 


1 
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CCTV  CAMERAS 


ThiB  apprentice  will  be  able  to 
descrtbe  closed  circuit  television 
cxinieras .  ^     ^  -  ^ 


1  ■ 


1 


.  y 


Performance  Indicators: 

1.  Describe. types  xpf  CCTV  cam^rast 

2,  Describe  parts  If  CCTV  cameras. 

p 

3*    Describe  sync  of  Cameras, 

4.  pesx:ribe  resolution. 

5.  Describe  light  sensitivity  and 
copiperlsatlon*  ^  ^ 

6.  Describe. application  of  CCTV 
^  CQoierds  • 


\ 
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Study  Guide 


•  Read  the  goal  and  performance  indicators.    Determine  what  is  to  be  learned 
from  this  package. 

•  Read  the  vocabulary  list  of  new  trade  terms  to  be  introduced  in  this  package. 

•  Study  the  introduction  and  information  3hej6ts  to  get  the  technical  information. 

•  Complete  the  job  sheet.  '  ^      '  •  , 

V 

"i^ '  Complete  the  self  assessment  and  check  your  own  answers  with  answer  sheet: 

•  Complete  the  post  assessment.    Ask  the  instructor  to  check  your  answers. 


i 
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Vocabularu 


> 

•  Compensation 

•  Composite  video 

•  Enclosures  .  , 

•  Housings 

•  -   .         -      ^  * 
.  •  Image  tube 

,  •  Interlace 

•  Lines  of  resolution 

•  Photoconductor 

•  Picture  field 

•  Random  interlace  camera 

•  Silicon  diode 

Silicop  intensifier  target  camera  (SIT) 

•  Sync • 

'  \  .  >.  ■ 

•/  Vidicon 


i 
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Introduction 


Cameras  are  the  basic  component  of  a  closed  circuit  television  system.  Careful 
selection  of  a  -camera  iS'  the  most  important  step  for  a  successful  system. 

CCTV  cameras  have  a  wide  range  of  applications  in  video  surveillance  systems,  the 
silicon  image  tube^provides  greater  sensitivity  to  light.    Systems  can  now  be  , 
installed  to  give;  24  hour  surveillance.  '  • 
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BASIC  CCTV  CAMERAS  » 

The  basic  CCTV  camera  for  security  purposes  is  the  low  cost  random  intgrlace 
surveillance  camera.    These  cameras  have  a  wide^light  range,  which  .make  them  suitable 
in  many  applications.  .  These  cameras  are  of  . solid  state  construction.    A  random 
interlace  ca*mera  is  shown  below. 


SPECIAL  CCTV  CAMERAS 

The  silicon  -intensifier  target  camera  (SIT)  is/used  as  a  24  hour  surveil,lanee. 
/This  camer^a  can  transmit  images  in  near  darkness.    The  SIT  camera  has  b^'en/rfefined 
even  further  in  the.ISIT  camera.    It  can  operate  in  even  darker  settings  ."/A  5'lt 
camera  is  pictured  below. 


SIT  Cam»ro  will  proilMc*  ttltp,  uuful  tV  picturfi  right  M|i  to  thr*|hold  ol  dorKnoit  In 
floht  l*v«l«  at  low  ot  O.pOOl  ffoetc<iriilltt  of  tcono  MlMmlntitlofi.  / 
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PARTS  OF  A  CCTV  CAMERA         f  ' 

The  basic  parts^f  a  CCTV  camera  are  shov/n  below 


\//£>  iCoN 


Lens      Collects  light  from  the  scene  and  forms  an  image  of  scene  on  the 
V id icon  (image  tube)  ~i     f  ^  , 

Vidicon.--  Converts  the  visible  scene  into  a  vid^eo  signal, 
or  , 

Imaae  Tube    »  ,  . 


SYNC  OF  CAMERA         .    -         ,  r  ' 

The  camera  must  have  the  ability  to  "lock  up",  with  the  monitor  in  a  way  that 
produces  stable  pictures.    That  ability  is  called  syfic.    The  camera  must  send  video 
signals  and  sync  information  to  the  monitor.    About  .7  of  the. total  signal  is  video 
signal  and  .3  is  sync  information.    The  video  signal  goes  from  ground  reference  and 
is  positive.    Sync  pulses  are  negative.    Video  signals  and  sync  information  together 
are  called  composite  video. 

A  picture  video  is  made  up  of  two  fields  of  information.    Each  field  is  transmitted 
in  1/60  of  a  secjond.   To  reduce  the  flicker  in  pictures,  one  fie,ld  of  information 
fills  in  between ^the  scan  lines  of  the  other  f1e]d.   A  picture  field  is  made  by 
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scanning  262  horizontal  lines.    The  beam  scans  252^ines  down  and  then  scans  262 
lines  up.    Each  direction  makes  one  picture  field.    IJhen  the  lines  of  the  second 
field  falls  exactly  between  the  lines  of  the  first  field,  the  interlace  is  2:1.. 
Random  interlace  cameras  do  not  provide  a  complete  sync  between  the  tv/o  fields.  ' 
The  sync  is  clo'se  enough  to  give  acceptable  pictures. 


, LINES  OF  RESOLUTION 


A  frame  of  picture  information  contains  525  lines.    Ea6h  picture  field  is  262i 
lines.    The  two  picture  fields  make  up  one  frame.    Each  line  is  scanned  in  the 
transmission  of  a  signal.    The  numbeir  oiUines  scanned  by  a  camera  is  known  as 
1  ines  of  resolution.    The  random .interlarce  camera  givGfS  pictures  with  525  lines 
of  resolution.    Home  TV  sets  are  1  imlted  to  250  lines  of  resolution. 

LIGHT  REQUIREMENTS       .  " 

The  random  interlace  cainera  can  operate  v/ith  as  little  as  .5  foot-candles  of  scene 
lighting.    In  othfer  words,  these  cameras  can  operate  in  the  dim  lighting  of  buildings. 
A  bright  sunlight  scene  is  about  8,000  foot-candles  of  light.    A  dim  interior  Of  a 
room  is  1  foot-candle.    The  variation  in  the  two  light  levels  is  8,000:1.    This, ratio, 
will  be  called  compensation  in  camera  specifications.    Compensation  tells  us^ the  range 
oT  light-conditions  that  t+ie  camera  will  work  in.    For  example,  a  camera  with  a. 
10,000:1  compensation  will  perform  in  a  very  wide  range  of  light  conditions--bright 
sunlight  to  dim  hallways.    The  si^'iCon  vi^dicon  camera  is  designed  for  low  light  levels. 
When  the  lightiR^is  apt  to  aff^dt  picture  quality,  a  silicon  intensifier.  target  (SIT) 
camera  should  be  used. 


HOUSINGS  AND  ENCLOSURES 


There  are  many  types  of  Housings  and  enclosures  for  CCTV  cameras.    The  cameras  can 
be  mounted  on  a  bracket  or  recessed. into  the  wall  or  ceiling.    Housings  are  often 
selected  to  give  a  better  appearance  to  th6  unit'.    Other  typeis  of  housings  and 
enclosures  offer  protection  from  vandalism,  dust  and  other  environmental  conditions. 


VIDICON  TUBES 


\ 


The  image  tL(be  is  a  critical  part  of  a  CCTV  camera.    The  standard  sizes,  of  image 
tubes  are  2/3"  and  1".    The  2/3"  tubes  are  less  expensive  but  do  not  give  as  good 
an  image  quality  as  the  1."  tube.  -  The  1"  tube  offers  a  higher  resolution  and  greater 
sensitivity  to  light.  . 

♦ 

Standard  vidicons  consist  of  a  photoconductor  that  is  made  with  antimony  trisulphlde. 
The  moreMight  sensitive  vidicons  are  made  with  silicon  diodes.   Silicon  diode  tubes 
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Information 


'^e  5  to  10  times  more  light  sensitive  than  the  standard  image  tube; 
^  APPLICATIONS  '  ■  ^ 

Most  cameras 'have  solid  state  components.  In  most  cases,  the  manufacturer  takesi 
care  of  camera  repair.  The  installer  does  not  need  toi,be  a  camera  technician  oil 
a  TV  photographer.     The  installer  of  CCTV  should  know":    '  •» 

-  How  to  select  the  proper  camera.  '  ^ 

-  How  to  locate  a  CCTV  camera  to  get  the  maximum  field  of  view. 

-  How  to  connect  camera  and  monitor.  • 

-  How  to  design  and,  install  multiple  surveilljyfire  systems. 

-  How  to  make  external  adjustments  of  camera  and  monitor. 


•V- 


•It' ' 
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AssignmEnt 


•  Complete  job  sheet. 

•  Complete  self  assessment, 
^    •  Complete  post  assessment, 
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Job  Sheet 


OBSERVE  TYPES  AND  COSTS  OF  CCTV  CAMERAS. 

•  Visit  a  store  that  sells  ^TV  equipment. 

•  Look  closely  at  the  cameras. 

-  Standard  random  interlace  types.  - 

r 

-  S-IT  and  I  SIT  types. 


-  Image  splitting  optics. 

-  Special  wide  field  of  view  cameras.  ^  . 

Compare  costs  of  standard  surveillance  cameras  and  those  designed  for  special 
purposes.       '  .  * 

*  * 

Compare  cameras  by  reading  the  specification  sheets.  . 

-  Lines  of  resolution.-  -  * 


-    Light  sensitivity  and  compensation. 
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3elT 

As5€S5m€nt 


/ 
I./ 


1. 

2: 


What  ts' basic  camera  used  Tor  security  purposes?  \ 
What    is  the  ativantage  of  SIT  cameras? 


-v 


3.    The  tube  that  converts  visible -scenes  into  video  signal  is  called  a 


4.    The  ability  of  a  camera  to  "lock  up"  with  the  moni'tor  and  give  a  stable 
picture  is  called 


5.    A  picture  field  has 
< 

G.    A  frame  has 


1 i nes  of  i nformation. 


lines  of  information, 


^    .7.    The  ratio  of  light  ( 10,000:  J) .  is  called  

8.    A   "  vidicon  tube  offers  better  resolution  and  sensitivity 

'than  the  2/3". tube. 


diode  image  tubes  are  5  to  10  times  more  Tight  sensitive  than  ^ 


the  ^ubes  rtiade  with  .antimony  trisulphide, 


,'  10.    prighti^sunl ight  produces  about 


fpot-candles  of  1 ight. 
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•  Self  Assessment 
Answers 


1.  Random  interlace 

2.  Work  at  very  low  levels  of  light 


3.    Vidicon  or  image  tube. 


V 


ft. 


4.  --5yne 


5.  262i 


6.  525 


7.  Compensation 


8.  1"  ^ 

9.  Silicon 
10.  8,000 
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Post 

Asses^mGnt 


1.    How  many  scan  "lines  make  up  a  picture  field? 


2.    Ilow  many  scan  lines  make  up  a  frame? 


3.    What  is  an  SIT  camera? 


4.    What  is  sync?'0\^ 


5.    What  are  lines  of  resolution? 


6.   .What  is  compensation? 


7.    What  T*s  the  preferred  size*  of  image  tube  for  best  resolution  and 
to  liqht? 


-8.    What  is^tfje  advantage  of  a  silicon  digde  ima^e  ttjbe?  ^ 


9.    A  video  signal  is  _      j"  • 


(Positive,  negative) 

10*    Sync  pulses  are  

•  — .  — -  ■■ 

(Positive,  negative) 
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Instructor 

Post  Rssessment  flnswers 


1.  262J 


2.  525 


3.    Has  a  silicon  intens-ifier  target  (SIT)  which  allows  it  to  function  in  very 
low  light.  • 


4.    The  ability  of  a  camera  to  "lock  up"  with  the  monitor  in  a  way  that  produces 
a  stable  picture. 


1 


5.    The  number  of  the  total  (525)  lines  scanne|  by  the  camera*. 


6.    A  term  that  describes  the  ratio  of  light  sensitivity  of  a  camera.    It  is-a 
ratio  that  compares  the  light  of  brv^t  sun  and  dim  ii-ght.  Compensation 
describes  range  of  light  that  a  camera  can  work  within.  ••  . 


7.  1" 


8.    Can  function  in  very,  low^^^i^ht. 


9.  Positive 
10.  Negative 


>  A 
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Supbleme()tarij 
References 


•  Security,  Distributing  and  Marketing  Magazine.    P.O.  Box  272,  Culver  City,  CA. 
'       . .90230.    (Past  issues  contain  many  good  articles^on  CCTV. ) 
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CCTV  cable; 


Goal: 

^ 

The  apprentice  Will  be  able  to 
'describe  types  of  CCTV  cable 
and  its  application. 


ERIC 


.performance  Indicators: 


1.    Pescribe  coaxial  cable. 

5.    Describe  ap^Xications  of  coaxial 
cable. 
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Study  Guide 


•  Read  the  goal  and  performance  indicators.    Determine  what  is  to  be  learne^ 
from  package. 

•  Read  vocabulary  list  to  learn  nev/  t^i^ade  terms  to  be  discussed  in  package, 
fl  Read  introduction  and  information  sheets.  „ 

•  Complete  the  'job  sheet.  ,  .  ,  • 

•  Complete  self  assessment  and  check  your  answers.  . 

•  Complete  post  assessment  and  nave  instructor  check  yo^r  answers. 
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Vocabulary 


Black  vinyl 
BNC  connectors 
Coaxial  cable 
Connectors 

Clamp  type  connector 

Crimp  type  connector 

Impudence      -  • 

Insulation 

Jacket 

Polyethylene 

Shield 

Signal -  Wire 

UHF  connectors 
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*  • 

Introduction 

H    ^BBW     ^1^^     ^B^^P  ^^HIBI  ^^^^    -^^^m    ^^^^    ~  " 

1 

Coaxial  cables  ar&  necessar*y  for  carrying  high  grade  video  signals  from  a  camera 
to  the  men i tor r  The  cable  received  its  name  from  a  shield' of  copper  material  th 
is  wound  coaxi ally* about  the.  wire. 


that 


This  package  is  designed  to  help  apprentices  understand  coaxial  cable. and  its 
applications- in  video  surveillance  systems.  . 


I 


In 
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Information 


COAXIAL  CABLE  is  a  special  type  of  cable  for  conducting  video  signals.  A  coaxial 
cable  has  a  coaxially  located  shield  around  it..  An  insulation 'separates  the/wire 
that  carries  the  signal  frorti  the  shield. 


Coaxial  cable  comes,  in  standard  lengths  of -25,  50,  100,  500  and  1,000  feet.  The 
signal  carrying' wire  is  made  of  stranded  copper  or  copper  covered  steel.  The 
insulation  between  the  wire  and  shield  is  made  of  polyethylene.    Outside  cable 
jackets  are  black'vinyl .    The  shield  is  rriade  of  a  copper  material. 

CABLE  SIZES  "  •  •  • 

Coaxial  cable  sizes  have  22  gauge  wire.    The  wi/e  may  be  .a  solid  copper  or  st?randed 
wire^   The  wires  can/be  purchased  in  a  variety  of  inipedences>    Impedence  rating  is 
designated  by  numbers  on  the  coaxial  cable.    Such  numbers  as  R59U  te\l  us  that  the  " 
cable  belongs  to  a  group  with  certain  measures  of  resistance.    Most  CB  radios  and  , 
television  transmitters  use  22  gauge  wire.  ,  ^ 

CQMflON  TYfES  OF  CCTV  CABLE  ^  '  •  • 

^  1 — , — — —  —  '  '■ — 

The  most  common  types  of  CCTV  cable  are  RG  59  U  a»Td  RG  11  V.    Both  of  these  numbers 
are  cables  with  75  ohms^  of  impedence.    One  cable  is  needed  for  each  camera  because 
only  one  picture  is  transmi tteid  per  camera. 

Connectors  can  be  purchased  in  two  basic  types      UHF  and  BNC.    T^e  connectors 
may  be  either  crimp  or  clamp  types.    This  refers  to  the  way  the  c^onnectors  are 
attached  to  cable.    The  connectors  may  also  be  male  or  female  types.    These  features 
can  bf  seen  in  the  following  pictures  of  BNd  connectors.        ',       .  ♦ 


CONNECTORS 
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Information 


CABLE  SPECIFICATIONS 

A  look  at  the  following  RG  59  V  cable  specifications  will  .-give  an  understanding 
of  sizes,  parts  and  characteristics _of  CCTV  cable. 


DESCRIPTION 

 *  1 

NUMBER 

STANDARD 
LENGTHS 

(FEETlt  , 

AWG 
(STRANDING) 

r 

SHIELD 

INSULATION 

jacI!:et 



8241 

25 

50 

100 
U-500 

500 
U  1000 
1000 

22  (solid) 
bare 

copper  * 
covered 
steel 

1  bare 
copper 
95% 
coverage 

Polyethylene 

Black 
Vinyl  , 

9240 

U'500 
500 
U'1000 
1000 

20  (solid) 

bare 
copper 
covered 

steel 

1  bare 

copper 

80% 
coverage 

Cellular 
PolyethylVfle 

Black  ^ 
Vinyl 

9265 

^  500 
1000 

2  cond.  22 
(stranded) 

tinned 

copper 
1  coax.  22 
(stranded) 
bare  '  ' 

copper 

1  pair 
■'Beldloti 

100% 
coverage 

1  bare 

copper 

95% 
coverage 

Vinyl 
Cellular 
Polyethylene 

Black  ^ 
Vinyl 

9259 

50 
100 

U'500 
500 
U-1000 

1000 

22  (stranded) 
bare 

copper  ^ 

1  bare 
copper 

95% 
coverage 

Cellular 
Polyethylene 

Black 
Vinyl 

'373 
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Information 


APPLICATIONS 


Some  rules  should  ^  followed  in  >/orking  with  coaxial  cable. 

%\:  Long  runs  should  be  made  with  a  single  length  of  cable.    Avoid  splicing  in  the 
middle  of  a  run.  ^  .  ,\.  »      '  •* 

^     —       .  .  '     ,  '  ■ "  : 

2.    Follow  manufacturers  recommendations.    Use  recommended  cable  for  the  job. 
Manufacturers  will  specify  the  maximum  allowable  distance  between  camera  and 
monitor. 
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Assignment 


•  Complete  job  shee.t. 

•  Complete  self  assessment  and  check  answers. 

•  Complete  post  assessment  and  have  instructor  check  answers, 


i 
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Job  Sheet 


'  INSPECT  A  PIEC^  OF  CQA)(IAL  CABLE  AND  CABLE  CONNECTORS 


Obtain  a  piece  of  coaxial  cable  and  cable  connectors. 


Expose  the  layeV-s  of  the  cable  by  cutting  it  like  this 


•  Is  the  wire  solid  core  or  stranded? 

•  Do find  all  of  the  parts?  ' 

•  Examine  the  cable  connectors 

-  Are  the  connectors  UHF.  or  BNC? 

-  An*~the  connectors  crimp  or  clamp  typesi* 

i.  I 

-  Are  the  connectors  male  or  female  types? 


V 
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A5sessm€ht 


LABEL  THE  PARTS  OF  THIS  COAXIAL  CABLE: 


3. 


\  4.  '  ' 


5.    What  ar|  signal  wires  made  from? 


6.    What  are  jackets  made  from? 


7.    What  is  the  shi 


e  from? 


8.    Most  coaxial  cable  has 


..    9.    Connectors  come  as  UHF  and 


ga^uge  wire?  * 


type's, 


•  10.    RG'  59  V  cable  has 

J 


ohms  impedence. 


/ 
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1.    Jacket'  % 


2,  Shield 


3.    Insulation  • 


\ 


4.    Signal  wire  (ce,nter  wire) 


5,  Copper  or  coppered  covered  steel 

\ 

6,  Black  vinyl  material 


7.    Copper  material 


8.  22 


9,  BNC 


10,  75 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Post 

Assessment 


DRAW  ANd^LABEL  THE  FOLLOWIN(J  PARTS  OF  A  COAXIAL  CABLE 
1.    Jacket     '  i 


2.  Shield 


/• 


3.  Insulation  \ 

■  t; 

4.  Signal  wire        ^  '  .  - 

ANSWER  THE  BLOWING  QUESTIONS:  ^  i  . 

5.  How,iiiany  ohms  of  resistance  (impedence)  >does  an  RG  59  V  cable  have? 


6.    What  is  the  wire  size  of  coaxial  cable' used  in  CCTV? 


7.    What,  types  of  connectors  are  used  with'coaxial  cable? 


8.    Is  it  proper  to  splice  in  the  middle  of  a  run  of  coaxial  cable? 


9.  What  is  the  signal  wire  mad^  f rom? 
10.    yihat  is  thp  shield  made  from? 
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Post  Assessment  flnawers 


1.  Jacket 


2.  -Shield 


3^  Insulation 


4.    Signal  wire 


5.    75  ohm 


^-    6.    22  gaWge 


7.    UHF  and  BNC 


8.    No  ♦ 


S 


9.    Copper  or  copper  coated  steel 


10.  Copper 


\ 
> 
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Supplementarii 
References^ 


0  ' 


-.\  ■ ... 


►'■Security  Distributing  and  Marketing  Magazine, 
90230    (Past  issues.) 


P!0.  Box. 272,  Culber  City,  OA. 
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CCTV  MONITORS  AND  .RECORDERS 


Coal: 


The  apprentice  will  be  able  to  , 
describe  monitors  and  recorders 
and  their  applications. 


ERIC 


*       .  * 


Performance  Indicators: 

Describe  monitors i 

2.  Describe^  time  lapse  recorders.  ; 

3.  Describe  time/data  generator. 

Describe  inserter/splitter  devices, 

5.    Describe  applications  of  monitors 
and  recorders. 
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Study  Guide 


I 


•  Read  the  goal  and  perfonnance  ondicators,.    Find  out  what  you  are  supposed  to 
learn  from  the  package. 

"  /  . 

•  Read  the  vocabulary  list. 

•  Study  the  introduction  and  information  sheets. 
~  Complete  the  job  she§t.  ■#     •    ,  ' 

,  ♦  Complete  the  self  assessment  and  check  your  answers. 


•  Complete  the  pos^  assessment  and  have  .the  instructor  check  your  answers, 


\ 
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Vocabulafii 


4 


Desk-top  monit6r 
Horizontal  tearing 
Inserter/splitter  . 
Rack  mounted  monitors 
Time-lapse  recorders 
Time/date  generator 
Vertical  jitter'^ 


INSTRUCTIONAL  L  E  ARM  IMG  STEMS 


Introduction 


•  This  package  deals  with  the  CCTV  monitor  and  a  few  special  devices  that  are-  related, 
to  the  monitor.   The  monitor  must  receive  the  video  signal  apd  convert  it  back  into 
>a  visuaT  image.-  '    .  ^ 

The  monitor  plays  a  low  key  role  in  CCTV  systems.    However,  it  can^limit  the  quality 
of  tl^€-G€TV  system.    If  the.monitor  does  not  have  the  needed  capabilities,  it  does 
little  good  to  have  an  expensive  camera.    The  picture  at  the  monitor  is  the  product 
of  a  CCTV  system.    If  the  monitor  is  poor  quality,  the  camera  might  as  well  be  of 
poor  quality  also.  "  - 


\ 


\ 


/ 
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ft 

«  4 

II  lliil  1 

1  ■      '  - 

llclHwl  1.^ 

- 

•  9 

^                      .    ,  ,       - ,    'V           ,  . 

*  1 

f 

MONITORS 

The  monitor  is  the  other  half  of .  a  CCTV  system.  -Some  monitors  are  just^black  and 
white  TV  monitors  in  an  industrial  cabinet  'Regular  TV  monitors  should  not  be 
used  in  video  surveillance  systems.,   Tiiey  do  not  have  the  resolution  capacity  c?^ 
the  lowest  cost  CCTV  cameras.    The  monitor,  as  well  as  the  camera,  can  limit  the 
quality  of  the  picture.  ^ 

Monitors  are  packaged  in  models 'that  fit  the  need  of » security  systems.,  - The  most 
popular  is  the  9"  monitor.    The  9"  monitor  can  be  viewed  from  3  to  9  f6et  and  can 
be  used^on  a  desk  top.'   Some  are  losing  the  G"  model  because  it  requires  less  space. 
Distant  viewing  requires  12,  17  and  19"  models.  ' 

When  monitors  are  used  v/ith  time-lapse  recorders,  the  monitor  must  have  good 
horizontal  and  vertical  sync  circuits.    Time-lapse  recorders  place  heavy  demands 
on  the  monitor.    If  they  are  not  designed  to  handle  the  recorder,  pictures  v/ill 
have  vertical  jitter  or  horizontal  tearing  or  both. 

Monitors  are  made  for  both  desk  top  and  rack  mounting.    They  can  be  stacked  in 
modular  units  when  several  screens  are  to  be  monitored  at  a  central  location. 


1. 


•  4 


Some  typical  monitor  units  and  specifications  are  shown  in  the  following  pictures 


9"  DESK  TOP 


TR.931  SINGLE  9**  RACK.MOUNTrrR'932  DUAL  9**  RACK-MOUNT 


PERFORMANCE  DATA  AND  SPECIFICATIONS 


Power  Source:  120V  AC.  60Hz  •  Piclure  Tube:  9"  diag.  with  90' 
deflection.  Afumlnlzed  Unlpotentlal  CRT.  Type  2308084  •  Video 
Input:  1,6vp  p,  High  Impedance  or  75  ohm  switchable.  BNC-type 
connector  •  Video  Frequency  Response:  100kHz:  OdB.  13MHz: 
»6dD  •  Horizontal  Resolution:  More  than  700  Lines  (At  Center)  • 


Sweep  Linearity:  Better  than  7%  •  DC  Restoration:  20%  •  Am* 
blent  Operating  Temperature:  O^'C  to  40 *€  (32 'F  to  105 *F)  ♦  Am* 
blent  Operating  Humidity:  Less  than  65%  •  Power  Consumption: 
23  watts  (aver&ge)  •  Dimensions:  9'*  (Tl)  x  8V4"  (W)  .^  9%**  (D)  ^ 
Weight:  11%  lb.  (TR.930),  17 V4  lb.  (TR.931).  27^4  lb,  (TR'932) 
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Information 


TR.195V 


Tn-195V  19"  VTR/CCTV  MONITOR 
Model  TR.195V  is  a  professional  .quality  VTR/CCTV  monitor  with  a  19  inch  diaaonally 
^»fp  1^  'i'i?.^H  J"  ^""^P""^"'^  oV'he  TR.195V  (except  the  picture  tube)  are  solij 
flJo"  L  ■  ^fl'^^^'jo"  aluminized  picture  tube  displays  a  sharp,  highly  detailed 
mage  with  more  than  600  lines  horizontal  resolution.  TR.195V  has  buiIMn  ^HF  and 
UHF  tuners  and  antennas  and  a  4  V4  inch  x  3  1/8  inch  front-mounted  speaker  The  UHF 
VMF  ^r'^q^w  tuning  that  makes  70.(5hannel  UHF  selection  as  easy  as 

.^Ll  I  !  '"i"!^  '°  'i*^  VTR/CCTV  system.  And  with  the  flip  oTi^ront  mounted 
!  iS.i'  '"dePendently  as  a  normal  television  rpceiver.  For  complete 

audio/video  ihput/output  versaMHty.  TR.195V  features  a  UHF  connector  for  CCTV  and  ' 
?o?^rH''°"'''***J  o^T"'^'      ^  P'"  '=o""eclor  for  VTR,  video  cartridge  and  cassette 
recorders  and  RCA  audio  connectors,  The  monitor  is  grounded  by  its  three-prono 
power  cord.  ^  v 


Power  Source:  AC  120V.  60Hz.  79W  •  Video  Input:  More  than 
O.SVp  p.  Impedance  High  Z  or  75  ohm  switchable  UHF  type  brida- 
Ing  and  8-pin  connector  •  Video  Output:  I.OVp  p  from  TV-  UHF  type 
and  8  pin  connector  •  Horizontal  Resolution;  More  than  600  lines  • 
Audio  Input:  8  pin  connector.  rtCA  pin  jack  •  Audio  Output-  8  pin 


PERFORMANCE  DATE  ^ND  SPECIFICATIONS 

connector.  RCA  pin  jack  •  Picture  Tube;  1 14  •  deflection  Aluminlz- 
ed  172  sq.  in.  viewing  area  (19"  diagonal)  •  Tuner:  VHF,  UHF  click- 
stop  tuner  •  Cabinet  Finish:  MAal.  Black  f  Weight:  45  lbs  • 
Dimensions:  22  3/8"  (W)  x  16  5/16"  (H)  x  14  5/8"  (D) 


Monitors  are  connected  to  the  coaxial  cabje  with  coaxial  connectors.  The  connectors 
are  of  UHF  or  BNC  type,  . 
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Information 


TIME  LAPSE  RECORDERS 


A  video  tape  recorder  .is  often  lised  to  provide  a  record  of  events'*  at  the  surveillance 
site.    Recorders  are  often  linked  with  detection  sensors.    In  alarm  conditions,  the 
video  recorder  is  turned  6n.    It  can  record  what  is  .happening  in  the  protected  area 
and  can  activate  other  alarm  devices  such  as  bells.    The  recorder  has  both  input  and 
output  capacity.  .        "  '     •       .  ^ 

The  video  tape  recorder  is  helpful  in  the  identification  of  intruders.    It  is  used 
in  security  applications  that  require  good  records  of  voices  and  actions.  -Banks  and 
other  caretakers  of  money  beqome  targets  of  criminals.    Video  tape  recorders  can  help 
to  catch' criminals  by  giving  the  police  an  accurate  description  of  those  involved. 

A  video  time  lapse  recorder  has  h  recording  memory.    It  can  be  programmed  to  work 
in  several  different  modes.    For  instance,  the  recorder  can  be  placed  in  a  one-shot 
mode  to 'record  single  pictures.    It  can  be  operated  by  a  timer  so  that  it  can  record 
at  intervals.        '  ^./^ 

A  picture  of  a  video  tape  recorder  and  its  specifications  are  shown  below. 
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Information 


TIME/DATE  GENERATOR 

•  Sometimes  an  application  ma^^equire  that  the  time  and  date  be  displayed  on  the 
monitor.    A  single  time/date  generator  at  the  monitor  is  one  way  to  do  it.  The 
^character  generator  is  made  of  CMOS  integrated  circuits.    The  displays  that  are 
/available  show  month,  day,  hour,  minute,  second  and  tenths  of  secoml. 

..^  ^  inserter/split))er 

This  device  allows  the  viewer  to  control  the  displays  on  the  monitor.  The  display 
\    can  be  broken  into  quadrjints,  inserts  or  splits  by  the  use  of  the  splitter. 
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INSTRUCTIONAL  LEARNING  SY 


Assignment 


•  Complete  the  job  sheet. 

♦- 

•  Complete  the  self  'assessment. 

•  Complete  the  post  assessmejnt. 


o 
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Job  Sheet 


INSPECT  A  CCTV  MONITOR  ,  .  « 

•  Find  a  monitor, that  is  designed  for,  CCTV  systems. 

•  Inspect  the  le^ids  to  the  system. 

-  How  is  monitor  connected  to  coaxial  cable? 

-  What  type  of  connector  is  used?  • 

-  Is  ther,e  a  lead  for  hooking  up  a  splitter  or  recorder? 

•  Does  it. have  capabilities  for  character-generation. 
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Self 

AsSGSSiTIEnt 


1.    Why  should  regular  TV  monitors/  not  be  used  as  CCTV  monitors? 


2,    What  size  monitor  is  most  popular  in  the  security  alanrvfield? 


3.  List  two  basic  types  of  monitors?  .  .  •  • 

/ 

*'  n 

4.  .What  |s  the  devicp  called  thatyallows  the  monitor  screen  to  be  divided  into 
quadrants  or  have  inserts  added? 


/ 


5.  .What  'does  a  character  generator  show? 
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^  Self  flssessment 
Answers 


1.    They. do  noU  have  as  much  capacity  as  TV  cameras 

\ 


2.  9" 


3,    Desk  top  and  rack  mounted. 


\ 


Limit  quality  of  picture. 


\ 


4.    Inserter/spl ittep 


5»    Month,  day,  hour,  minute,  second. 
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Post  ^ 

Assessment^ 


1.    What  is  a  character  generator  or  date/time  generator? 


2.    What  is  an  inserter/splitter? 


Wha£>  is  the  purpose  of  a  tjme-lapse  recorder  in  monitoring  CCTV' systems? 


What  type  of  monitor  is  apt  to  get  '.'vertical  jitter"  when  a  recorder  is 
attached? 


5.  The 


systems 


J  inch  screen  monitor  is  the  mo^t  popular  for  security 


\ 


/ 
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^Instructor 

Post  Assessment  Answers 


1.    The  date/time  generator  shows  the. date  and  time  of  the  picture  on  the  monitor 
screen. 


2.    An  inserter/splitter  divides  the  screen  picture  into  quadrants,  adds  insert^,  etc. 


3.    A  time-lapse  recorder  can  come  on  with'the  alarm  signal  and  provide,  both  visual 
and  sound  records  of  the^ intrusion  that  caused  the  signal. 


4i    A  regular  TV  monitor.    It  is  not  of  as  good  quality  as  the  lowest  cost  CCTV 
camera.  , 


r  5.  9" 
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Supplementarti 
References 


•  Security  Distributinq  and  Jjarketing  Magazine.    P.O.  Box  272,  Culver  City,  CA, 
.90230.    (Hast  issues  have  good  articles  ori  CCTV  systems.) 
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TIME-LAPSE  VIDEO  RECORDERS.  AND  VIDEOTAPE 


Go^^l: 


The  apprentice  will  be  able  to 
describe  time-lapse  video  recorders 
and  their  applications  in  brink 
surveillance  systems* 

i 


Performance  Indicators: 

1,  Describe  time-lapse  video  recorders, 

2,  Describe  video  tape. 

3,  Describe  applications  of  time- 
lapse  recorders  in  bank  security.^ 


INSTRUCTIONAL  LEARNING  SYSTEMS  • 


Study  Guide 


•  Read  the  goa^  and  perfor^mance  indicators  to  find  out  wh^it  you  are  supposed  to 
learn  from  the  package.  " 

•  Read  the  vocabulary  list  to  become  acquainted  with  the  frade  terms  to  be  used, 

•  Study  the  introduction  and  information  sheets. 

•  Complete  the  job  sheet.  ,• 

•  Complete  the  self  assessment  and  check  answers.  * 

•  Complete  the  post  assessment-and  have^inWructor  check  your  answers. 
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YOjCabulokfy 


•  Reel-to-reel  tape 

•  Time-laps  video  recorder 

•  Videocas^te 


^  4 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Intixxluction 


The  t-jme-lapse  video  tape  recorder  has  become  the  backbone  of  video  surveillance 
in  banks.    Video  tape  reqgrders  are  |)eing  used  in  the  supervision  of  tellers, 
training  of  tellers  and  for  security.    In  case  of  robbery,  the  bank  has  instant 
identification  of  the  robbers.   They  dojnot  need  to  wait  for  film  to  be  prqcesse/l.  • 

*  '  »      .  *  <  * 

Many  banks  are  using  still  photography  to  make  picture  records  for  security  purposes 
There  seems  to  be  a  trend  away  from  still  cameras  in  new  systems.  This  package 
will  emphasize  the  time-lapse  video  recorder  as  a  device  for  bank  surveillance. 
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INSTRUCTIONAL  LEARNINO  SYSTEMS 


VIDEO  RECCyPERS 


TIME-LAPSE  VIDEO  RECORDERS 


The  time-lapse  video  recorder  offers  many  .a^^^^  in  bank  security isystems.  The 

recorder  can  be  programmed  to  function  when.figi  alarm  is  triggered-    For  example, 
a  b^nk  teller  might  use  a  foot  rail  to  give  an  alarm  during  a  bank  holdup.  The 
alarm'  signal  would  turn  on  the  time-lapse  video  recorder  at  the  same  time.  A 
complete  picture  record  of  the  robbers  actions  would  be  available  to  police  in  a 
very  short  time* 


Banks   use  the  time-lapse  video  recorder  for  other  purposes.    These  devices  are 
excellent  for  training  and  supervising  bank  tellers.    The  recorder  can  be  set  to 
tape  shart  sceneis  at  intervals.!  Tor  instance,  the 'recorder  can  be  set  to  record 
single  pictures  every  five  minu^tes  of  -the  day.  ^  A  bank  supervisor  could  review 
a  teller's  activities  for  a  working  day  in  just  a  few  minutes.    As  you  can  see^ 
the  time-lapse  recorder  is  an  excellent  training  device.. 

A  picture  of  a  Panasonic  time-lapse  video  recorder  is  shown  beloV^.  A  description 
of  the  recorder  and  its  special  features  are  included. 


NV-8030  TIME  LAPSE  VTR 

The  Panasonic  NV  B03P  time  lapse  video  tape  recorder  is  especially  designed  lor  closed 
circuit  security  applications.  Its  true  time  lapse  system  recrod3  9.  18.  72  or  108  hours  ol 
blacK-and  white  pictures  on  a  single  T'  reel  (2400  It.)  of  V;**  video  tape.  The  VTR  can  also 
operate  at  the  normal  7V!?  i,p.s,  speed,  in  accordance  with  (he  EIAJ  ^1  black-and-white 
standard.  Tripes  recorded  in  the  normal  mode  are  thu$  lully  compatible  with  other  EIAJ 
f^l  black-and-white  standard  VTR'l 


NVe030 


"     ^  SPECIAL  FEATURES 

Provides  a  continuous  record  ol  events  lasting  up  to  108  hours  •  Versatile  system  ap* 
pUcation  •  Fronl  panel  time  select  pushbutton  lor  1H  (normal),  9H.  IBM.  72H.  108H  and  1 
SmOT  modes  •  In  1H  (normal)  mode,  taped  are  recorded  in  accordance  with  the  EIAJ  W1 
black-and-white  standmd  and  are  lully  compatible  with  other  EIAJ  standard  VTR's  •  True 
time  lapse  system  records  9. 18.  72  or  108  hours  on  a  single  7"  reel  (2490  It.)  ol  video  tape 
•  1  SHOT  mode  records  sirlgle  pictures,  one  at  a  time.  When  used  with  a  timer  to  provide 
momentary  contact  closure  at  specllied  interval,  maximum  recording  time  can  be  great* 
ly  extended  to  30  days.  5  months  or  1  year  or  more  •  Complete  stop  action  playback 
capability  in  1  SHOT  mode:  the  VTR  plays  back  a  slngle  picture  (one  lield)  when  the  1 
I  FIELD  button  Is  pressed.  To  obtain  a  perfect  still  Irame  picture,  the  y^  FIELD  button  may 

be  U80(J  to  eliminate  any  noise  on  the  screen  •  Alarm  mode  permits  rolijrn  to  normal  (1H) 
or  9H  record  mode  when  the  alarm  input  is  activated  •  Activation  ol  alarm  mode  by  alarm  sensor  (door  switch,  etc.)  •  Alarnri  output 
(6V  DC,  120  ohms)  can  bemused  to  activate  external  devices  (warning  lights,  buzzers,  etc.)  •  Unique  alarm  memory  system  permits 
rapid  search  ol  tape  to  llnd  portions  that  have  been  recorded  in  alarm  mode  «  No  disturbance  ol  horizontal  picture  lines  when  the 
lapo  is  recorded  at  low  speed  and  played  back  at  any  higher  speed  •  Audio  record/playback  capability  in  1H,  9H  and  18H  modes  • 
Designed  lor  high  reliability,  with  three  motor  tape  drive  system,  specially  designed  die  cast  chassis,  ball  bearings,  and  HPF^^  video 
heads  •  Mnintenance  timer  shows  elapsed  operating  time  •  Trigger  output  lor  use  with  sequential  switchers  *  Sequential  operation 
ot  up  to  Ihri  NV  0030*8  by  cascade  connection:  when  the  end  ol  tape  is  reached  on  one  VTR.  the  next  VTR  is  started  automatically  • 
I  Automatic  gain  controls  for  video  and  audio  levols,  manual  control  with  Illuminated  level  mbtors  •  V-pulse  (switchablo)  can  be  added 
\r\  to  video  output  during  playback  when  needed  for  better  stability  •  Horizontal  resolution  300  lines  at  center  In  normal  (1H)  mode  • 
1^  Diallnllapo  counter.  '  ^ 
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information 


A  time-lapse  recorder  may  capture  a  single  frame  of  action  out  of  eacfif  second  or 
minute  of  the  day.    This  is  called  the  interval  between  each  recording.  The 
recorder  may  be  set  for  any  length  of  interval .    A  reel  of  tape  v/ill  last  according 
to  the  interval  setting  of  the  recorder. 

«ii 

The  V'ideo  recorder  can  be  used  with  standard  CCTV  surveillance  cameras.  The  video 
tape  can  be  either  reel -to- reel  tape  or  of  videocassette  type. 

APPLICATIONS  OF  RECORDERS  . 

The  recorder  can  be  used  to  record  at  timed  intervals  to  sqmmarize  an  entii^e  day 
in  a  few  minutes  of  pla^yback.    Or  the  recorder  can  only  cortie  on  when  the  system 
alarms.    It  may  be  programmed  to  function  by  both  methods.    The  recorder  can  "record 
at  timed  intervals  thnoughout  the  day.    When  an  alarm  triggers,  the  recorder  will 
break  into  an  alarm  mode  and  will  record  continuously  during  the  alarm  period. 

The  video  tape  recorder  can  provide  accurate  descriptions  of  robbers  in  a  matter  of 
seconds.    A  memory  allows  the  recorder  to  play  back  alarm  modes  immediately.  The. 
picture  can  be  stopped  at  a  single  frame  for  viewing  of  suspects. 

VIDEO  TAPE  '     .  .  ^ 

T-ape  is  bought  as: 

-  Videocassette  . 

-  Reel  to  reel  tape  .  , 
Th'e  standard  sizes  of  ^ideo  tape  are: 

-  1/2" 

» 

-  3/4"  ,  ' 
Playing  time  is  based  on  1/2  hour  increments: 

30-60-90-120-150-180-210-240  and  270  minutes  * 

Tape  should  be  selected  for  the  signal-to- poise  ratio  and  the  sharpness  of  the 
picture.    There  are  many  brands  of  tape  of  varying  quality.    The  in;5taller  should 
be  aware  of  these  quality  factors  when  recommending  tape  for  vid?o  recorders. 
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Information 


In  time-lapse  recording,  a  single  7"  reel  (2,^  feet)  will  record  up  to  108  hours. 
The  length  of  time  wi]l  depend  on  the  intervals  at  which  the  camera  operates.  Through 
the  use  of  a  timer  to  provide  momentary  contact  closure  at  specified  intervals,  the 
recording  time  can  be  increased  to  six  months  for  a  single  reel.  . 


< 
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Assignment 


•  Complete  the  job  sheet. 

•  Complete  the  self  assessment  and  check  answers. 

•  Complete  the  post  assessment  and  have  the  instructor  check  your  answers 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Job  Sheet 


EXAMINE  A  TIME  LAP$E  RECpRDER 

•  Locate. a  store  or  supply  house  that  has  a  time-lapse  recorder  for  sale, 

•  Ask  the  salesman  to  explain  the  features  of  the  recorder. 

•  Examine  the  recorders  adjustments  and  connections. 

-  Where  does  camera  hook  yp? 

-  How  is  the  time-lapse  interval  set? 

-  Is  there  an  input  for  hooking  recorder  to  alarm  devices? 

-  Does  the  recorder  have  an  output  connection?    What  is'its  purpose? 

-  What  other  special  controls  are  found  on  the  recorder? 
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AssGSsmGnt 


1.    What^uses,  other  than  security,  might  be  made  of  a  time-lapse  video  recorder? 


2.    What  is  meant^by  time-lapse? 


3.    List  two  types  of  video  tape? 


4.    What  are  the  standard  sizes'^of  video  tape? 


5.    ^deo  tape  should  have  ^va  good 


ratio. 


^  * 
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Self  Rssessment 
Answers 


1.    Training  and  supervising  tellers. 


2. 


The  recorder  is  turned  on  at  intervals  for  just  a  moment.  When  played  back, 
a  full  day  can  be  viewed  in  a  few  minutes. 


3.    Reel  to  reel  and  videocassette, 


4.    ,1/2"  and  3/4" 


5.    Signal  to  noi'se  ratio. 
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Assessment 


1.    List  two  standard  sizes  of  video  tape, 


2.    List  two  types. of  video  tape. 


3.    What  other  purposes  could  a  time  laps  recorder  serve  in  a  bank?    Other  than 
Security. 


4.    What  kind  of  camera  is  needed  with  a  video  tape  recorder? 


5. 


Under  a  (lormal  time-lapse  system,  a  2400  ft.  reel  of  tape  will  cover  up  to 
 I_  hours  of  recording. 
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INDIVIDUALIZED  LEARNING  SYSTEMS 


^nstfuctof 
Post  flssessmertt  Answers 


1.    1/2"  and  3/4" 


2.    Reel  to  reel  and  videocassette 


3.    Training  and  supervising  tellers, 


4.    A  standard  surveillance  camera 


5,    108  hours 
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Supplementafjj 
References  . 


Security  Distributing. and  Marketing  Magazine.    P.O.  Box  272,  Culver  City,  CA. 
;  90230.    (Past  issties.) 
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Goal: 


The  apprentice  will  be  able  to 
describe  closed-circuit  television 
camera  lens  and  their  applications . 


Performance  Indicators: 

^.  Describe  lens  speed  and  f  numbers. 
2.    Describe  focal  length. 


3,    Describe  fixed  focal  length  and 

zoon^  lenses.  y 


/ 


A.    Determine  focal  length  and  field 
of  view. 


/ 


/ 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Read  the  goal  and  performance  indicators.    Find  out  what  you  are  expected  to 
learn  from  this  package.  .  ' 

Read  the  vocabulary 'list'.    Get  acquainted  with  the  trade  terms  in  the  package. 

/        ■  •  , 

Read  the  introduction  and  information  sheets  for  technical  information. 

Complete  the  job  sheet.  '  '        .  ^ 

Complete  the  self  assessment  and  check  answers.' 

I 

Complete  the  post  assessrftent  and  have  instructor  check- your  answers. 
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Yocabulafy 


Adjustable  iris 
Automatic  iris 
Depth  of  field 
Field  of  view 
f  number 
Focal  length 
Lens  speed 
Manual  iris 
Zoom  lens 


\ 


ERIC 


1013 


I 


INSTRUCtlONAL  LEARNING  SYSTEMS 


Introduction 


All  cameras  must  use  a  lens  to  focus  an  image  on  t)ie  image  tube.  An  understanding 
of  lens  selection  is  very  important  to  the  installer  of  video  surveillance  systems. 

Although  lens  selection  sounds  very  complex,  there  a,re  only  a  few  basic  character- 
istics that  are  critical  to  making  a  good  selection."  This  package  is  designed 
about  these  characteristics  of  lenses.  . 
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Information 


LENS  SPEED  AND  f  NUMRFR  .  . 

.  .  ■  * 

w  ^?  ]^  relates/to  the  amount  of  light  collected  and  passed  bv  thP 

lerts.    A  fast  lens  means  more  light  on  the  image  tubes  and  that  the  lens  can  ooeJatP 

t'oT^raJit!  '"'r'^''  ^^^"^  higher1ev\'?s'ori?gh^T:eded 

Lens  speed  is  rated  by  an  f  number.    The  smaller  the  f  number,  the  faster  the  len. 

!nnJ-JhI'?'  "  l^'".  ^  l-^  "^ve  an  adjustable  iris  wh  rh 

allows  the  lens  opening  to  be  changed.    Markings  on  the  iris  adjustment  show  thp 
f  numbers  for  each  lens  stop.    These  numbers  will  fall  in  a  ser  e    (?  1  If  2  0  • 
f  2.8.  f  4  0.  f  5.6,  f  U.  f  16,  f  22.    As  the  iris  is  a'djusted  to  a  h  qher  f 
T'Z  r^^n^^^^/^^^  Hght^transmissio^  as  ^hrf^JIg^rblfore 

ins     There  may  be  times  when  it  is  desirable  to  use  a  higher  f- number     If  linht 
f  nuZT  '  """•"^"i"  P'-oduce  a  clearer  ilge  ai  tie  Ji'gtr  . 

A  lens  possesses  greater  depth  of  field  at  the  higher  t  numbers.    Depth  of  field 
IS  the  range  at  which  scene  objects  appear-  to  be  iry  focus.    In  other  words  deoth 
of  field  me^|is  thate,range  in  which  picture  objects/look  clear"-not  fuzzy 

FOCAL  LENGTH 

ke  second  important  feature  of^dlens -trTtTfocal  length.    This  refers;  tn  thP 
^'^       viewing  angle  of  the  lens.    A  25  mm  lens  w11l  cover  ^25  foot  w  de  scene  a? 

feet.  The  focal  length  determines  the  field  of  view  of  the  lens  The  ?oral  ?pnnfh 
IS  expressed  in  mm  (millimeters).    Lens  have  size  rat?ngs  of  e^s!  ILS.^^S  InJ"''' 

fo'cal  ?e"ngth"'(Fris?  °^  '""^  ''^  ^^'^"^^ted.    The  foraula  for 

» 

f  =       L  L  =  distance  between  camera 

:  W  and  object 

<v  •        W  =  width  of  object 

• As  an  example,  we  wish  to  bu/ a  lens  that  covers  a  20  foot  wide  area  Thp  ;,K'pa 
to  be  covered  is  30  feet  from  the  camera.  •  '^^  ^^^^ 

— 20  =  ,13.2  mm 


J 

Information 


For  example,  we  have  a  12.5  mm  lenb     ^  ^  ^ 

F  =  — yj 

,o  c  8.8  L 
12. 5  =  -20- 

»     8.8  y  =  250 

L  =  28  feet 

9R  fppt  from  the  scene. 
The  camera  would  be  counted  28  ^^^^^ 

The  following  diagram  shows  how  to  calculate  focal 


To  determine  local  length  of  lens: 
W 


H 


To  delermlM  Held  of  view: 
W«8,8L  ^ 


^   F  ^ 


W:  Width  ol  object  (In  Fett) 
H-     Height  ol  object 

(In  Feet) 
I:      Distance  between 

camera  and  object 

(In  Feet) 
F:      Required  local  length 

(In  mm) 


as; 


■7'fm 
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Information 


A  selection  guide  for  buying  lens  is  shown  in  the  following  chart.  The  chart  can 
be  used  to  determine  both  focal  length  and  field  of  view. 

CCTV  LENS  SELECTION  GUIDE 

FOCAL  LENGTH  AND  FIELD  OF^  VIEW 


The  required  lens  can  be  seltcled  Irom  the  lollowlng  graph  depindlng  on  the  distance  between  tamera  and  object  and  required  Held  ol  view. 
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Information 


TYP£$  OF  LENS 

CCTV  lens  are  of  two  basic  types: 

-  Fixed  focal  length 

-  Zoom  lens  with  adjustable  focal  length 

The  fixed  focus  length  lens  can  only  handle  their  one  field  of  view.    A  zoom  lens 
can  be  adjusted  to  different  fields  of  view.    Although  more  expensive,  the  zoom 
lens  can' be  used  tn  a  wide  range  of  applications. 

Lenses  are  also  classified  as: 

1.  Manual  iris  lens 

2.  Automatic  lens 

In  the  manual  iris  type,  the  operator  car)  make  adjustments  In  the  amount  of  light 
that  enters  the  iris.    An  automatic  iris  is  controlled  by  the  camera.    Pictures  &f 
manual  iris,  auto  iris, and  zoom  lenses  are  shown  below. 


'  ^lll^llllll^ 

CAMERA  TUBE  DIAMETER 

The  image  tube  (vidicon)  of  a  CCTV  camera  i.s  either  a  2/3"  or  a  1"  tube, 
buying  lenses,  it  is  important  that  the  lens  fit  with  the  image  tube. 


V/hen 
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APPLICATIONS 


Most  applications  use  fixed  focal  length  lenses  that  are  appropriate  to  the  field 
of  view.    Zoom  lenses  are  used  in  special  applications  that  need  more  than  a  single 
field  of  view.    Sometimes  zoom  lenses  are  used  in  remote  locations  and  the  zoom  is 
controlled  by  dialers. 
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Assignment 


•  Complete  the  job  sheet.  ' 

•  Complete  the  self  assessment  and  check  answers. 

•  Complete  the  post  assessment  and  have  instructor  check  your  answers 


> « 
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 t  I         di  ,     ,  I  I   


Job  Sheet 


CALCULATE  F(JCAL  LENGTH  OF  btNS  FOR  A  PROJECT 


•  Find  a  nearby  lobby  that  lends  itself  to  video  surveillance. 

•  Measure  the  field  of  view  needed  for  gould  coverage. 

•  Identify  where  the  camera  needs  to  be  mounted  and  measure  the  distance  from 
camera  to  the  objects  to  be  pictured. 


Using  the  formula  F  =  calculate  focal  length  of  lens  for  the  job, 
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•Self 


1.    Which  is  a  faster  lens--an  f  1.4  or  an  f  2.8? 


2.    Is  an  f  4.0  lens  twice  as  f\ast  or. half  as  fast  as  an  f  2.8  lens? 


3.    Do  all  CCTV  cameras  have  an  adjustable  iris? 


4.    A  lens  possesses  greater  depth  of  fielfi  at  the  ' 

f  numbers.  '  (higher. ' lower) 


5.    Focal  length  is  expressed  in 


6.    VJhat  determines  the  size  of  the  field  of  view? 


7.    Which  type  of  lens  has  an  adjustable  focal  length? 


10, 


A  man  wishes  to  set  up  a  TV  camera  30'  from  a  shopping  area.    He  wishes  to 
cover  a  field  of  view  that  is  28'  X  24',    What  focal  length  lens  should  he  use 
in  the  camera? 

Another  man  has  a  26  mm  lens  and  wishes  to  mount  it^on  a  wall  some  25'  away  i 
from  the  objects  to  be  viewed.    How  wide  an  ^rea  will  the  man'  be  able  to  ' 
picture?  it  *  . 

A   company  wishes  to  set  up  a  camera  in  a  remote  site  and  have  it  give 
surveillance  to  several  fields  of  view?   Which  lens  should  be  used? 
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Self  flssessment 
flnswers 


1.  1.4 


2.    Half  as  fast 


3.  No 


4.  Higher 


5.  mm 


6.    Focal  length" 


7 .  Zoom 


8.    1. 1  mm 


9.    8.8  feet 


10.    Zoom  (adjustable) 
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Post 

Assessment 


1.  Is  an  f  1.4  lens  as  fast  as  an  f  2.8? 

2.  As  the  lens  iris  is  adjusted  to  the  nex^higher  stop,  the  lens  speed  is 


(increased,  decreased) 
3.    What  does  50  mm  mean  when  'tal.king  about,  a  lens? 


4.    What  is  meant  by  an  adjustable  iris? 


5.  A  field  of  view  for  a  camera  is  determined  by  the 
of  the  lens . 

6.  What  is  a  zoom  lens? 


7.    The  range  in  which  objects  appear  to  be  in  focus  is  called 


CALCULATE  THE  FOCAL  LENGTH  OF  IHt  FOLLOWING  FIELDS  OF  >1EW: 

Width  of  FOV  ^  Distance  from  camera  to  object 

10' 

f  30' 
50' 


8. 
9. 
10. 


12' 
18' 
28' 
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instructor 
Post  Assessment  Rnswers 


1.  Yes  twice  as  fast,- 
'I      .  •  - 

2.  Dicreased 


3.    Focal  length  of  lens 


4.  /  It  means 'lhat  the  f  numbers  can  be  changed  by  adjusting  the  i>:'is  in  the  lens 


7 


5,    Focal  length 


7 

6.    A  lens, with  adjustable  focal  length,  / 


/  1  •  .  / 


7.    Degrth  of  field 


8.    7.3  mm 


9.    14.6  mm 


I       10.    15.7  mm 


/ 


/ 


I 
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Supplementarii 
References 


Security,  Distributiiig  and  Marketing  Magazine. 
(.Several  past  issues  nave  CCTV  articles).  ~ 


P.O.  Box  272,  Culver  City,  CA. 
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CCTV  COMPUTER  INTERPkCE  CONTROL 


Goal: 


The  apprentice  will  be  able  to 
describe  computer  interface 
control  for  CCTV  systems. 


ERLC 


Performance  Indicators: 


1.  Describe  interface  control. 

2.  Describe  operations  that  can  be 
controlled  by  computer. 


t  t 


■  / 
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Study  Guide 


•  Read  the  goal  and  performance  indicators  for  this  package. 

•  Read  the  vocabulary  list.    Note^  trade  terms  to  be  introduced  in  this  package. 

•  Study  the  introduction  and- information  sheets. 
%  Complete  the  job  sheets. 

•  Complete  the  self-assessment  and  check  answers. 

•  Complete  the  post-assessment  and  have  the  instructor  check  ypur  answers. 
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Yocabularu 


Interface  control 
Pan/tilt  control 
Scanner  control 
Switching  network 
Zoom  lens  control 


i  ■ 
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Introduction 


Security  ^lann  systems  become  more  .complex  with  each  passing  yearl  Detection 
devices  represent  a  whole  range  of  technology  from  simple  trip  wires  to  ultrasonic 
detectors.    The  transmission  of  signals  through  multiplexing  and  digital  Comnuni caters 
have  added  to  the  complexity  of  alarm  systems. 

Closed  circbkit  television  surveillance  is  being  widely  used  to  control  the  human  tide  in 
banks,  stores  and  industry.    CCTV  systems  have  become  more  complex  with  switchers,  ^ 
image  splitting  ana  time-lapse  techniques. 

Large  firms  are  being  pushed  toward  the  use  of  cx)mputers  to  manage  their  security 
systems.    CCTV  is  only  one  of  many  security  features  that  can  be  managed  by  a. computer. 
The  computer  can  manage  the  CCTV  system  along  with  the  heat.  Tights,  air  conditioning 
and  other  detection  devices.  - 


INSTRUCTIONAL  LEARNING  SYSTEMS 


.i 


Information 


I  ■      •  _ 

$v/itching  Network  ^' 

Several  video  cameras  chr\  be  served  by  one  monitor  through  a  single  coaxial  cable.  A 
switcher  allows  the  cameras  to  appear  on  the  monitor  in  a  sequence.    The  switching 
netv/ork  can  be^nterfaced  with  a  computer,  .  ^  . 

A  protected  area  is  usu^Jly  covered  by  other  types  of  sensors  along  with  CCTV.    If  an 
alarm  occurs  at  one  of  the  sensors^  the  transponder  will  report  the  alarm  to  the 
computer.    The  computer  can  identiry  the  camera  that  is  located  in  the  alariff  area. 
That  camera  is  switched  to  a  television  monitor  at  the  central  station.    A  computer 
cannot  transmit  video  signals  but  it  can  control  when  and  where  it  is  transmitted. 

Zoom  Lens  Contrgj,  '  _ 

A  zoom  lens  is  a  device  that  will  change  the  focal  length  of  a  camera.    The  motorized 
zoom  lens  allows  focal  length  to  be  changed  automatically.    The  motorized  zooni  lens 
can  be  operated  by  computer  instructions. 

Pan/Tilt  Control 

The  pan/tilt  device  does  not  change  the  focal  length.    It  does  move  the  camera 
horizontally  and  vertically  to  increase  the  fields  of  view.    This  device  is  also 
motorized.    Pafi/tilt  control  can  be  controlled  by  computer. 

Scanner  Control 

A  CCTV  scanner  can  also  be  managed  by  a  computer.    The  scan  cycle  is  programmed  on 
the  computer.    Through  an  interface  control,  the  motorized  scanner  wiTl  o[^erate 
according  to  its  instructions.    •  • 

Interface  Control 


The  computer  cannot  transmit  video  signals.    This  must  be  done  by  coaxial  cable  between 
the  camera  and  the  monitor.    The  computer  can  control  the  switches  which  determines 
the  sequence  of  displays  of  several  cameras.    In  other  v/Ords,  the  corfiputer  cannot 
control  what  comes  out  of  a  CCTV  system.    It  can  control- the  ordef  in  which  the 
information  is  displayed.    It  can  coordinate  CCTV  surveillance  with  other  detection 
devices.    The  switcher  and  the  computer  must  be  interfaced  to  allow  instructions  to 
transmitted  to  the  switches.    The  computer  must  alsd  be  interfaced  with  the^camera 
controls  when  used  to  control  par/ tilt,  scan  and  zoom  functions. 


be. 


Throusfh  interface  controls,  the  computer  can  be  used  to  manage  security  alarm  systems 
that  ard^too  complex  for  humans  to  handle.  '  / 


o 
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Assignment 


Complete  the  job  sheet.  , 

Complete  the  self-assessment  and  check  answers. 

Complete  the  post-assessment  and  have  instructor  check  your  answers 
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Job  5h€€t 


VISIT  COMPUTER  MANAGED  SYSTEM  THAT  INCLUDES  CCTV  SYSTEM.  ^ 

4 

•  Find  a  local  computer-managed  system  that  includes  CCTV. 

•  Ask  the  operator  to  explain  how  the  system  works. 

•  Identify: 

-  How  many  cameras  are  managed  by  computer. 

-  How  CCTV  monitors  are  located. 

-  Which  functions  of  CCTV  system  are  controlled  by  computer. 

-  Which  functions  of  CCTV  are  independent, of  computer. 

-  What  types  of  interface  equipment  are  required. 
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i^V^!55€SSnn€n't 


1.    How  can  computers  and  switchers  be  interfaced? 


2.    A  zoom  lens,  changes 


of  a  camera 


3.    How  can  computers  and  zoom  lens  be  interfaced? 


4.  A 


d i splay  their  video  in f orrma t i on . 


controls  the  order  or  sequence  in  which  several  cameras 


5.    A  pan/tilt  control  moves  the '-camera  vertically  and  horizontally  to  increase 


the 


of 


for  that  cameras. 


\ 
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Self  Assessment 
Answers 


The  computer  can  control  the  switcher  to  display  video  information  form 
several  coameras  in  a  programmed  sequence.    The  computer  can  identify  cameras  in 
areas  where  an  alarm  is  triggered  and  pull  that  camera's  view  onto  a  monitor  in 
the  central  station. 


2. 
3. 


Focal  length. 


A  motorized  zoom  lens  can  be  managed  by  computer  instructions*  It  requires  an 
interface  between  computer  and  loom  control. 


4.  Switcher 


5.    Field  of  view 


INStHuCTlONAL  LEARNING  SYSTEMS 


•  Post 

Assessment 


1.-  List  three  CCTV  fucntions  that  can  be  managed  tjy  a  computer.  ^ 


2.  A 


lens  is  used  to  change  the  focal  length  of  a  camera  ddring 


operation. 


3. 
4, 


is  used  to  sequence  displays  on  a  CCTV  monitor, 
control  changes  the  field  of  viev/  of  a  camera  during 


its  operation. 

Computers  can  manage  other  types  of  devices  through 
vn"th  those -devices.  *"  . 


control 
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^Instructor 

Post  Assessment  flriswers 


1.  Switchers,  pan/tilt  and  zoom 

2.  Zoom 

3.  Sv/itcher 

4.  Pan/tilt 

5.  Interface 


o 
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Supplementarii 
References 


Barnard,  Robert  L.  Intrusion  detection  Systems;    Principles  of  Operation  and 
Applications^    Butterworth  Publishers,  Boston.  1981. 
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VIDEO  TRANSMISSION 


Goal: 


The  apprentice  will  be  able  to 
describe  how  video  transmissioip 
takes  place. 


ERIC^ 


4 


Performance  Indicators: 

Describe  transmitters ^ 

2.  Describe  picture  signals • 

3.  Describe  sound  signals* 
Describe  receivers. 
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Study  Guide 


*  Read  the  goal  and  performance  indicators  for  this  package. 

*  Read  the  vocabulary  list  for  this  package. 

*  Study  the  introduction  and  information  sheets.  , 

*  Complete  the  job  sheet. 

*  Coiqplete  the  self  assessment  and  check  answers. 

*  Complete  the  post  assessment  and  have  your  instructor  check  the  answers. 
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Vocabulary 


*  Amplitude  modulation 

*  Audio  amplifier 

*  -Cathode  ray  tube 

*  ^requency^  modulation  ^ 

*  H^igh  frequency  radio  signal 

*  Loudspealcer 

*  PijCture  signal 

*  Scanning  beam 

*  Sound  signaT' 

*  Sound  signal  ampliifier 

*  Transmitter 
^♦■^71(160  amplifier 

*  Video  receiver 


O  ■ 
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introduction 

* 

*  %  .III                1,      i                          ,   1' , ,  '    II  ij      '1 II  II  1  III 

Video  transmission  can  be  performed  through  coaxial  cable.  The  cost  of  cable 
installations  limit  the  distance  between  transmitter  and  receiver^  If  CCTV  is 
to  be. used  oyer  lo|ig^  distances,  the  system  must  operate  as  a  regular  TV  station. 

Video  signals  involve  both  picture^and  sound  signal  transmission.  Each  type  of 
signal  requires  its  own  transmitteir  and  antenna.  '  The  signal  is  transmitted 
through  the  air  by  high  frequency  radio  waves.  A  receiver  and  antenna  musL  be 
available  to  pick  the  signals  out  of  the  air  and  convert  them  into  sound  and 
pictures. 

Amplification  of  both  sound  and  picture  signals  are  required'^at  the  ^transmitter 
and  at  the  receiver.    This  increases  the  strength  of  the  signals. 


INSTRUCTIONAL  LEARNING  SYSTEMS 


Information 


.Two  transmitters  are  required  for  transmission  of  video  signals.    One  transmitter 
sends  out  picture  signals  and  the  other  sends  sound  signalp.      Both  transmitters 
^^"^         hiR^^  frequency  .radio  signals.     -Flow  charts  of  the  two  transmitters  are 
jshown  below.  ^ 


Picture  Signal  .1 

A  whole  picture  cannot  be  transmitted.  It  is  broken  into  many  tiny  parts  of 
l^ght,  A  scanning  beam  in  the  video  camera  sweeps  across  a  picture  and  breaks 
it  into  525  lines  at  the  rate  of  30  pictures  per  second .  The  scanning  beam  is  a 
beam  of  electrons.  After  the  picturq  is  broken  into  electrons,  the  singlas  are  * 
made  stronger  by  a  video  amplifier.  At  .the  transmitter  the  signals  are  combined 
with  the  high-frequency -carrier  wave  of  the  transmitter  and  sent  out  through  the 
antenna.  The  video  signals  travel  in  a  straight  line  like  a  beam  of  lightT" 
Signals  are  picked  up  by  the  antertna  of  the  television  receiver.  • 

.  ■' 

Soynd  Signal 

* 

Sound  waves  and  torrier  waves  are  combined  at  the  transmitter. 
Amplitude  modulation  increases  or  decreases  the  strength  of  the  carrier  waves  bv 
being  combined  .  with  the  sound  waves.  Another  method  of  combining  sound  and 
carrier  waves  is  freqMency  modulation.  In  frequency  modulation  the  sound  waves 
vary  'the  frequeiicy  of  the  carrier.  Sound  signals  are  amplified  by  an 
audio  amplifier  before  reaching  the  transmitter. 


Video  Retoiver 


A  video  recieiver  has  a  tuner  that  allows  selection  of  channels.  It  contains  a 
■P.^9t"TC  |igOal  amplifier    and  a  sound  signal  amplifier'  to  increase  the  strength 
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of  the  signals,  A  loudspeaker  unit  allows  the  sound  signal  to  be  heard.  The 
picture  signal  is  viewed  on  a  cathode  ray  picture  tube^  A  television  screen 
is  the^  face  of  a  cathode  ray  tube*  A  beam  in  the  cathode  ray  tube  travels 
across  the  face  of  the  tube  to  make  5J25  lines  at  30  times  per  second.  It  works 
at  the  same  speed  as  the  scanning /peam  of  the  camera*  An  ^ilectron  beam>  is 
travelling  across  the  screen  15,750  times  per  second.  This  beam  paints  the  same 
picture;  that  the  camera  picks  up,  *  / 


A  flow  ^liagram  of  a  video  receiver  is  shown  below. 


V 


2. 


A  cathode  ray  picture  tube  is  shown  below. 


Rcjmote  Systems 

* 

Video  signal  . transmission  finds  applications  in  remote  stations  where  visual 
surveillance  of  an  grea  is  needed  and  it  is  not  profitable  to  man  the  station • 
CCTV    cameras    are    installed  at  the  remote  sites  and  transmitted  to    a  distant 
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Information 


r 


location  for  monitoring.  Some  Alaskan^ utility  companies  use  ^video  systems  in 
their  substations  in  remote  locations.  When  a^problem  is  spotted,  ,a  supervisor' 
will  fly  out  to  the  location  and  resolve  the  problem.  Oil  well  security  is 
another  example. 


V 
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Job  Sheet 


5Tu\ 


3TU6Y  the  specifications  of  video  TRANSMIITERS  AND  RECEl^^RS 

^   Obtain  a  catalog  of  video  Surveillance  equipment.  '  J 

i 

■  ,< 

•  Read  specifications  that  relate  to  signal  transmission.  < 

•  Read  specdfications  6f  amplifiers. 

•  List    specific  items  needed  to  transmit  picture  and    sound    signals  between 
protected  area  and  monitoring  station. 
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Self 

Assessment 


Match  the  following  terms  with  the  phrases  that  best  describe  their  function. 
^  '  ^1.    Scanning  beam 


.  2.    High  frequency  radio 
signals  ^ 


A.  Strengthens  the  picture  signal. 

B,  Strengthens  the  sound  signal. 


3.    Audio  amplifier 


'C.    Increases  or  decreases  the  strength 
of  the  carrier  waves. 


4,    Video  amplifier 


5.    Amplitude  modulation 


D.    Used  to  carry  video  thfough  the  air. 


E.    BreMf^s  a  picture  into  525  lines  of 
light  electrons.^ 


6.  Loudspeaker 


Vary  the  frequency  of(^carrier  waves. 


7.    Cathode  ray  tube 


G.    Travels  across  screen  15,750  times 

per  second . 
t 


8.    Cathode  ray  tube^j^eam  H.    AJLlows  channel  selections  to  be  made. 


9.  Tuner 


10.  Frequency 


\bdula 


tion 


I.    The  part  that  we  view  the  picture  on. 


J.    The  part  which  delivers  sound  to 
viewers. 
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Self  Assessment 
Answers 


E 


D 


B 


H 


F 


1. 
2, 
3'. 
A. 
5. 


7. 
10. 


/ 


V 
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,  Post 
Assessment* 


1.    Video  signals  are  transmitted  by  high  frequency         .   signals. 


2.    A   beam  divides  a  picture  into  525  lines  of  light  signals. 


-.7,  if  f 


3*    An  amplifier  is  used  to  strengthen  sound  signal. 

•     <  •  r  ^  ^  ■  ■■ 

A..    A  ^    •     , .   amplifier  is  used  to  strengt^ien  the  picture  signal. 


5.  modulation  Vary  the  frequency  of  the  carrier  wave. 

.  ■  '         •      '         !■  '  ■ 

6.  .  A   \  ^   ray  picture  tube  is  used  to  view  a  picture  signal, 

\  '  ■  .  ' 

7.  The  sound  signal  is  heard  through  a   >   at  the  receiver 

fend  of  video  transmission. 

♦ 

8.  A  *  ,  .  ^     allows  a  receiver  to  pick  .up  diffCTent  thannels  of 

transmission : 


|[^^     9*    If  both  sound  and  piqture  signals  are  *to  be  transmitted, 
*      transmitters  will  be  needTed. 


10.'  Video  signals  leave  the  transmitter  through  the   ;  and 

^    *    enter  the  air* 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


Instructor 

Vost  Assessment 
Answers 


1.  Radio 


2.    Scanning  ' 


'h.  Audio 


'A.    Video  ' 

V 

5.  Frequency 

6.  Cathode 

7.  Loudspeaker 

8.  Tuner 


9,  Two 
10.  Antenna 


.  /♦  teTRUCTIO)slAL  LEARNING  SYSTEMS  . 
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26.9 


CCTV  ENCLOSURES 


/ 


Goal: 

/ 


The  apprentice  will  be  able  to 
descfibe  camera  enclosures  and 
their  applications. 


ERIC 


Performance  Indicators: 

!•    Describe  environmental  enclosures* 

2,  Describe  dust-proof  enclosures* 

3.  Describe  celling  enclosql^s* 

4w    Describe  theft  ^)roof\  enclosures. 

5*    Describe  Indoor  housings* 

6.    Describe  applied tlons/bf  housings 
and  enclosures. g 


1 


IN^ST.RUCTIONAl  LEARNING  SYSTEMS 


Study  Guide 


>  R^ad' goal  and  performance  indicators  for  package. 
I  Read  vocabulary  list/ 

9  Read  introduction  and  infonpation  sheets. 

\  ^  •. 

*  .        ?  *  ■■ 

>  Complete  the  job  sheet. 

^  Complete  self-assessment  and  check  answers. 

>  Complete  post  assessment  and  have  instructor  check  answers 


3 


■  \ 
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INDIVIDUALIZED  LEARNING  SYSTEMS 


Vocabularu 


•  Air  inlert  port 

;  •  Ceiling  enclosures 

•  Dustproof  enclosures 

I  •  Environmental  enclosures 

^     •  Indoor  housing 

.,  •  Outlet  port 

•  Theftproof  enclosures. 


9l 


o 
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■  /: 


IN 


ipRUCTlONAL  LEARNING  SYSTEMS 


Introduction 


^CCTV  cameras  must  be  given  some  protection  if  ttiey  are  to  function  over  a  period 
of  time.    Outdoor  camera  \ocations  have  environmental  considerations  su'ch  as- rain, 
fog  and  dust.    Also,  the  camera  rfiay  need  protection  from  vandalism.  Indoor 
cameras  need  to  be  placed  in  housings  or  enclosures  that  are  attractive  and  to 
avoid  attention.    Dustproof  housings-are  also  important  for  indoor  cameras. 

This  package  will  deal  with  several  types  of  enclosures  and  housings  for  CCTV 
cameras.    Enclosures  and  housings  are  designed  to  protect  the  camera  against 
human  and  environmental  problems.    The  installer  must  be  able  to  select  enclosures 
that  are  appropriate  to  each  location. 
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Information 


•ENVIRONMENTAL  ENCLOSURES         '  '  '        .  , 

Environmental  enclosures  are  made  of  aluminum  with  weatherproof,  heat  reflecting, 
paint.    These  enclosures  have  removable  sides  that  allow  the  installer  to  work 
on  the  camera.    A  rear  a^r  inlet  port  allows  a  flow  of  air  from  rear  to  front.  . 
The  a«ir  flow  draWs  heat  away  fr*om  the  camera  and  prevents  fogging  of  the  lens.  ' 
Environmental  enclosures  can  be  purchased  with  a  thermostat,  hefiter  and  a  blower 
-system..   In  these  enclosures,  the  blower*  outlet  port  allows  air  to  move  across 
tHfe  lens  to  prevent  fogging-up. 

» 

An  environmenUlil  enclosure  is  pictured  below: 


THEFTPRboF  ENCLOSURES  •  '  v 
 — ■  '                                   ,       ,  .  V  ^ 

In  some  application^,  the  camera  must  be  protected  against  theft.  Theftproof 
end osuresyhave  locking  doors.    They  are  made  from  steel  and  have  electrical 
knock-outs  for  running  cable  into  the  enclosure,  ^ 


/"I 
ERiC 


4TE-45 

OUTDOOR  MODEL  " 
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Information 


ERIC 


CEILING  ENCLOSURES 

Ceiling  enclosures  are  mounted  into  the  ceiling.    The  enclosure  has  a  hinged, 
lockable  bottom  that  allows  installers  tO" access  the  camera.    These  enclosures 
have  a  sturdy  steel  housing.    The  camera  and  lens  adjustments  can  be  made  from 
below  the  camera.    The  visible  portions  of  ceiling  enclosures. are  finished  in 
white  vinyl  paint.    Models^are  available  for  any  type  of  ceiling. 


A  typtcal  ceiling  enclosure  is  shov?h  below. 


DUSTPROOF  ENCLOSURES 

flany  applications  require  the  camera  to  be  shielded  from  dust.    A  dustproof 
enclosure  is  also  moistureproof .    It  can  protect  the  camera  in  wet  conditions  as 
well  as  dusty  conditions.    The  enclosure  is  built  as  a  seamless  tube  that  can  be 
.  accessed  from  both  ends.    The  enclosure  can  be  purchased  in  8"  and  10"  diameters. 
Cables  are  fed  into  ^  dustproof  enclosure  through  a  sealable  port.    A  sunshield 
is  available  for  these  enclosures.  .  * 

,  A  dustproof  enclosure  i'S'  shown  in  the  following  picture. » 

 ^  \  ■  .  V.  . 


1 
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Information 


/ 


INDOOR  HOUSINGS 


\ 


Indoor  cameras  are  housed  in  enclosures  that  are  attractive  and  tamperproof.  There 
are  many  styles  of  housings,    flost  have  locked  sides  to  prevent  tampering.    A  typical 
indoor  housing  is  shoy^n  in  the  picture  below. 


4T€-44 

INDOOR  MODEL 


INDOOR  HOUSING 


INDOOR  HOUSING 
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INSTRUCTIONAL  LEARNING-SYSTEMS 


Assignment 


mma 


Complete  the  job  sheet. 

Complete  the  self  assessment  and  check  answers. 

Complete  the  post  assessment  and  have  the  instructor  check  your  answers > 


ft. 
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Job 


•  Visit  the  storeroom  where  you  work  or  a  supply  house  that  sells  CCTV  equipment? 

•  Inspect  the  different  types  of 'enclosures  on- display  and  read  manufacturer's 
information  on  eeuch  type. 

•  Identify  characteici sties  of  each  type  of  enclosure. 

-  Dustproof 

-  Environmental  ♦ 
■  -  Theftproof 

-  Ceiling  - 

-  Indoor  housings 

•  Will  you  be  able  to  identify  them  by  their  purpose  the  next  -^ime  you  see  them? 


erJc, 
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Self 

Assessment 


1.  Most  environmental  enclosures  are  made  of 

2.  Most  theftproof  enclosures  are  made  of 


3.    Ceiling  enclosures  are  built  to  allow,  the  camera  ta^be  adjusted^from 


the  enclosure. 


4.  ^ 


enclosures  are  built  as  a  seamless  tube, 


5.    Indoor  housings  should  be  attractive  and  also  protect  against 


1062 


individOalized  learning"  systems 


SelfjAssessment 
Answers 


1.  Aluminum 


4.  Dustproof 


5.  Tampering 


INSTRUCTIONAL  LEARN-I NG  SYSTEMS 


Post 

Assessment 


L    What  type  of  materia!  is  used  in  theftproof  enclosures? 


/  . 


2.    What  type  of  material  is  used  in  environmental  enclosures? 


3.    Which  type  of  enclosure  is  built  as  a  seamless  tube? 


4.'    List  two  features  that  are  needed  in  indoor  housings? 


< 


5,-  Must  cameras  be  removed  from  ceiling  enclosures  in  order  to  make  adjustmerlts 
on  thenf?    Explain  your  answer.  . 


I 


o 
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INDIVIDUALIZED   LEARNING  '  SYSTEMS 


•Instfuctof 

Post  Assessment  nnswers 


1.  Steel 


2.  Aluminum 


3i  Dustproof 


4.    Attractive  and  "tamper  proof. 


5.    No.    They  have  a  hinged  access  on  the. bottom.    The  camera  adjustments  can 
f  be imde  from  below.  • 
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.  INDIVIDUALIZED  LEARNING  SYSTEMS 

iMirm     III  I      I  I   I    '  11.  ,   M  ■ 


.Security  Distributing  and  Markefing  Magazine.  .-P.O.  Box  272,  Culver  City,  CA. 
■•   90230..  {Pa?t  issues  have'  very  goQ^  articles  on/CCTV  systems  and 
new  products. ) 


\ 
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26.10 


CCTV  CONTROL  EQUIPMENT 


Goal: 


The  apprentice  will  be  able  to 
describe  CCTV  coptrol  equipment 
and  its  applications. 


ERIC 


Performance  Indicators: 

1.  Describe  pan,  tilt  and  scan  controls, 

2.  Describe^ image  splitter  controls^ 

3.  Describe  switchers. 

A.    Describe  zoom  lens  controls. 

5.    Describe  use  of  video  amplifiers. 

6i    Describe  applications  of  a  time/date 
character  generator* 
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Study  Guide 


,  4 


•  »Read,the  goal  and  pe-rformance  indicators  to  find  what  should  be  learned  from 
.  this  package.  •  ■  ^-  -  > 

•  Read  the  vocabulary  list  to  learR  trade  terms  to  be  introduced  in  tl;iis  package. 

•  Study  t|ie  introduction  and  information  sheets  for  technical  information. 

•  Complete*  the  job  sheet.  '  ' 

•  Complete  the  self  assessment  and  check  answers.  ■  . 

•  Complete*  the  post  assessment  and  have  ins-tructor  check  answers. 


ERIC 


1068 


INDIVlbUALrZED  LEARNING  SYSTEMS 


I: 


•  Alarm  type  sequential  switcher 

•  Auto  homing  sequential  switcher. 

•  Bridging  sequential  swftcher 

I 

•  Homing  sequential  switcher. 

•  Image  splitters  ^,  . 

•  Image  splitting  optics 

Loopilig  input  sequential  switcher 

•  Mptorized  zoom  lenses 
Pan  and  tilt  control 

V 

•  Remote  sequential  switcher  '  - 

•  Scanner  control 

•  Sequential  switcher 

•t 

•  Sequence 

•  Switcher 

•  Time/date  character  generator 

•  Video  ampl ifier 

•  Zoom  lens 


•8^ 
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INSTRUCTIONAL  LEARNING  SYST|MS 


Introduction 


Cameras  and  monitors  are  the  working  units  of  a  CCTV 'system.  In  order  to  get  .the 
cameras  and  monitors  to  work  pr(:/perly,  controV  units  must  be  added  to  the  system.^ 

ControJ  units  help  the  camera  and' monitor  to  do  a  be,tter  job  of  su»;veillance  and 
display.    The  installer  must  know  about  controls  and  how  each  type  should  fit  Jnto 
the  CCTV  system.  ' 
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INSTRUCTIONAL  LEARNING  SYSTEMS 


4. 


Information 


1 


Control  equipment  makes  the  CCTV  system  function  when  needed  and  in  an  orderly  way. 
Some  of  the  common  control  equipment  includes":  •  ^ 

* 

.  Image  splitters 


Swi 


itc(i 


ers 


Scanner  controls         "  •  '  - 

-  Pan  and  ti  ]  t  control 

-  'Zoom  lens  controls    .      ,  ^  ;         •  • 

Video  ampi if iers 

-  Time/date  character  generator 

Some  applications  require  more  than  one  camera  scene  to  be  displayed  on  a  single  , 
monitor.    Such  ap\)lications  are  possible  by: 

-  Using  two  cameras,  two  coaxial  cables  and  two  monitors.    One  electronic 
switchers  and  one  monitor  may  be  used  in  place  of  the  two  monitors. 

-  Using  two  cameras,  two  coaxial  cables,  one  monitor  and  an  electronic  splitter, 

-  Using  one  camera,  one  coaxial  cable,*  one  monitor  and  one  optical  splitter. 

One  application  for  use  with  one  camera  is  called  image  splitting  optics.    A  small 
optical  splitter  is  screwed  into  the  "C"  mount  of  the  camera.    Twole'nses  are  then 
screwed  ijito  the  optical  splitter.    This  splits  the  scene  into  two  scenes--^  and  i. 
The  splitting  may  be  done  vertically  or  horizontally. 

The  splitter  is  a  lens  that  views  a  side  scene  while  the  main  lens  is  viewing  the 
scene  in  front  of  the  camera.  •    ,  "  ( 

Electronic  splitters  can  handle  sever^al  cameras  at  one  time.    They' can  be  programmed 
to  show  several  scenes  on  one  monitor  screen  at  a  given  time.    The  screen  can  be 
divided  into  quadrants  or  other  desired  segments  for  viewing. - 

SWITCHERS 

■  --4     I     u.    I   .  , 

Switches  are  devices  used  to  monitor  several  cameras  on  a  single  screen.  The  switcher 
can  show  a  short  sequence  of  one  camera's  field  of  vjew  and  then  move  to  another 
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Information 


camera'.    Each  camera's  field  of  ^yiew  is  shown  for  a  few  seconds  in  rotation.  Since 

the  device  follows  an  orderly  sequence,  they  are  called  sequential  svn'tchers.  The 

switchers  may  be  wired  to  function  in  a  variety  of .ways.  They  have  been  classified 
according  to  their  electrical  function. 

-  Homing  sequential  switcher  ^  ^  . 
,    -  Auto  homing  sequential  switcher  ' 

-  Looping  input  homing  sequential  switcher 

-  Looping  input  bridging  sequential  switcher 

-  Bridging  sequential  switcher  >         ,  . 

'    Remote  sequential  switcher  V 
The  following  diagram  shows  a  homing  sequential  switcher««!circuit. 


0  0  O  0  0 


_J  ' 


A  bridging  sequential  circuit  switches  between  several  cameras  and  two  monitors. 
For  example,  bridging  circuits  allows  one  monitor  to  view  sequence  while  the  other 
operates  with  a  continuous  scene. 


()  6  6  6     6  d 
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Information 


Switcner  circuits  can  be  much  more  complex  than,  the  ones  shown  in  the  examples. 
Circuits  may  involve  dozens  of  cameras  and  monitors  with  pre-prograflined  sequences 
of  scenes. 

•  - 

The  following  picture  shows  some  typical  switchers.    .  '  •.  /• 


The  alarm  type  sequential  switcher  is  used  in  hospitals,  security  systems  and  ■ 
industrial  operations- w|iere  a  single  operator  must  monitor  several  cameras. 

SCANNER  CONTROLS 

Scanners  are  motor  driven  devices  that  hold  a  camera.    The  scanner  moves  the 
camera  in  a  way  that  takes  in  many  fields  of  view.    The  scanner  operates  very 
much  like  a  person  that  walks  into  a  room  arid  moves  their  byes  until  they  .see 
everything  within  the  room. 

Scanner  controls  determine  the  nature  jot  t/ie  scan.  If  may  be  fast  or  slow  or  in 
a  pre-programmed  pattern.  » 

A  scanner  and  a  scanner  control  unit  are  shown  below. 


,t    '  ' 
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Information 


PAN  ANIXTILT  CONTROLS 


Pan  and  tilt  devices  are  similar  to  scanners.    Pan  is  a  movement  of  the  camera  on  the 
horizontal  plane.    Tilt  is  vertical  moveuient  of  the  camera.    Pan  and  tilt  devices  are 
made  for  both  outdoor  and  indoor  use.    Pan  and  tilt  platforms  hold  the  camera.  A 
motor  drive  mechanism  moves  the  platform  in  horizontal  and/or  vertical  "directions.  • 

A  control  unit  for  the  pan  and  tilt  drive  can  be  operated  manually  or  automatically. 
A  pan  and  tilt  drive  and  control  unit  are  shown  in  the  following  picture. 


ZOOM  LENS  CONTROL 


i 


A  zoom  lenS  lias  adjustable  focal  length.     CCTV  systems  use  motorized  zoom  lenses: 
Zoom  lenses  are  driven  by  a  cable  or  push-rod  mechanism.    The  focal  length  can  be 
adjusted  from  a  remote  monitoring  station^    The  zoom  feature  allows  the  monitor  to 
change  the  focus  of  the  camera  through  remote  control .  * 

A  motorized  zoom  lens  and  a  zoom  lens  control  are  shown  in  the  following  pictures. 


Romotely     controlled     motcJ^i/od.  v 
pushrod.  crank -driven,  cable^lvon 
ifoom  lonsw.  Stock  or  custom  ffywAo. 
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Information 


VIDEO  AMPLIFIERS  *  . 

In  some  applications,  long  runs  of  coaxial  cable  are  necessary.    Long  runs  caOse  a 

loss  in  the  clarity  and  focus  of  the  picture.  A  video  amplifier  will  help'provide 
clear  pictures  on  long  cable  runs. 

TIME/'tlATE  CHARACTER  GENERATOR 

I 

An  application' may  require  a  date  and  time  display  on  the  monitor.    This  can  be . 
achieved  by:  . 

-  Injecting  alphanumeric  characters  at  the  camera  by  optics 

-  Injecting  the  characters  at  the  camera-  or  monitor  electronically. 

For  most  applications,  a  time  date  generator  at  the  monitor  location  is  the  best 
method.    The  generator  is  more  cost-effective  if  the  system  uses  several  cameras.  ' 


Opfkdl  Tlm«/Dol«/Dota  0«n«rotor 
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Assignment 


•  Complete  the  job  sheet.  * 

•  Complete  the  self,  assessment  and  check  answers. 

•  -Complete  the  post  assessmertt  and  have  instructors  check  your  answers, 
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Job  Sh€£t 


INSPECT  CCTV  CONTROL  EQUIPMENT 

Firid  i  place  'that  has  a  variety  of  CCTV  equipment. 
Car;«f^lly  examine  the!  following  control  equipment. 
?aTi  and  tilt  platforms  and  controls. 
Zoom  lens  controls.  '  ^ 

-  Image  spl itters. 

-■  Switchers.        ^  -  ■ 

-  Scanners. 

-  Video  ampl if iers. 

Read  the  manufacturers  recommendations  for  application 
•   Read  the  specifications  for  each  type'  of  equipment.  - 


Observe  leads  and  connectors  of  each  piece  of  equipment  and  hov  it  i^  to  be 
mounted,  i.e.  waTl ,  desk-top,  platform. 


,  1 
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} 


Pictures  frofn  more/ than  one  camera  can  be  shown  on  a  single  monitoV-  by  us*e 
of  an  /   \  ^ 

Scenes  from- several  cameras  can  be  shown  , in  a  rotati^enal  sequence  by  use  of  a 
 ~  \  .  -J  ^' 


3.    When  a  camera  is  moved  horizontally,  it  is  called  a 


4.  "Vertical  movement  of  the  camera  is  a 


5.    A  lens  with  an  adjustable  focal  length  is  called  a 


lensv 


6.    A  video 


_  is 'used  to  improve  focus  when  cable  runs  are  long, 


7-    A  ,   switcher  is  one  that  causes  short  scenes  of  pictures  from 

several  cameras  to  appear  iij  sequence  on  the  monitor. 


8.  A 


moves  the  camera  to  cover  an  entire  area  in  a  small  amount 


of  time.  In  other  words,  it  is  a  quick  look-see  of  the  surroundings. 
A  type  of  splitter  that  screws  into  the  .C-mount  of  a  camera  is  an 


10. 


Hospitals,  security  systems*  and  industrial  operations  that  use  one  operator 
to  monitor  many  cameras  use  an     .  type  sequential  switcher. 
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Self  Rssessment 
Answers 


1.  Image  splitter  or  efectronic^splitter 

/ 

2.  Switcher 

* 

3.  >an 

4.  Tilt 

5.  Zoom  f  ^ 

6.  Amplifier 

7.  Sequential 

« 

8.  Scanner  , 

9.  Image  splitting  optics 

10.  Alarm 


/ 
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,1.    WKatj-s  the  type'Df  image  splitter  that  screws  into-t'he  C-mount  of  a  camera? 


2.    What  is* a  pan? 


J 


3.    What  is-  a  tilt?  ( 

# 

4^  What  (|oes  a  sw.itcher  fo? 


s 


5.  Jlhat  is  a  zoom  lens? 


6.    How  is'  a  zoom  Tens  operated?  ' 


7.    When  should  a  video  amplifier  be  added  to  a  CCTV  system? 


8.    Where  would  one  be  likely  to  find  the  alarm  type  sequential  switcher  being 
used?         ••  ^ 


9.    How  is  a  scanner  used? 


10.    When  should  an  electromc  spl itter  be  used  instead  of  an  image  splitting  optic? 


er|c 
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1.ndividuali5:ed  . learning  systems' 


Instructor 

Post  Pssesscnent  Answers 


1.    Image  splitting  optics 


2. 
3. 


Horizontal  movement  of  camera 


\ 


r 


Vertical  movement  of  camera 
i 


\ 


4.  Switcher  allows  scenes  -from  many  cameras  to  be  shown  on  one  monitor  by  a  /'^ 
rot^Ttional  sequence.  >  .  * 

'  '  '  '  .     :  '  :. 

5.  One  with  adjt«4:able'  focal  length. 


6.  By  cable  driven  motor  or  pushrod, 

7.  When  the  cable  run  is  too  long. 


8.    Hospitals,  industrial  operations  and  security  systems 


9.    To  get  a  quick  look  at  a  protected  area.    The  camera  sweeps  the  whole  area. 


10.    When  many  cameras  are  to  "be  handled  on  one  monitor. 
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Supplementari^ 
Reference's 


Security  Distributing  and  Marketing  Magazine.  .  P.O.  Box  272,  Culver  City,  CA. 
90230.    (Past  issues  have  mapy  good  arti^cles  on  CCTV  systems. ) 
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